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part to be measured by use thereof and eleotricai circuit 



® An elecfricat circuit member comprises an elec- 
tricai connecting member, said electrical connecting 
member having a hokHng member comprising an 
electrically insulating rhsteriai and a plurality of eleo- 
v-tKxbnductive members embedded at predetermined 
** intervals witliin said iiokflng member, eadi of ssU 
(«} plurality of eiectroconductive memliera being insu- 
ISIated witti said electrically insulating material and 
^ also having tlie ends of said electroconckictlve msm- 
lOber exposed on both surfaces of said holding mem- 
U)ber: and an eiectrteal circuit part seiti electrical 
^circuit part having connecting potfions to be con- 
O nected to saM electraconductiye member or said 
g^wiring pattern exposed on botti. surfaces of said 
UjholcSng member, and being connected to at least 
one surface of said holding member. 
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Probe Card, Method for Measuring Pan to be Measured by Use Thereof and HecWcal Circuit Member 

BACKGROUMO OFTHE INVEN-nON ^ connecBng portion 802 of the semiconductor 

element 801 smaller. 



TTds invention relates to a probe card and a 
meftod for measuring a part to be measured by 
use thereof. 

Also, the present invention mlates to an elec- 
trical circuit member. 



Related Badcground Art 

In the prior art, as the tschniquss concerning 
probe card which measures electtrcally apartto be 
measured, for example, an electrical circuit part 
those as described below have been known. 



(1) Probe canj system 

Rg. 1 and Rg. 2 illustrate the probe card and 
the method for measuring an electrical circuit part 
by use of the probe card of the prior art, and in the 
following description Is made by refenlng to Rg. 1 
and Rg. Z 

TJie probe card «» takes a constitution having 
«ie needle 803 fixed and suppwted on the circuit 
substrate 805 with the brazing material 808 and the 
fixing member 806 (in Rg. 2, there is no fixing 
member) so that (he tip end 804 of the needle 803 
which is an electroconductive material may be ar- 
ranged at a desired posHfon. 

In Rg. 1. the Bxing mernber. 808 Is only me- 
chanicaBy fixed on-fhe drcuit substrate 805, but the 
brazing material 808 Axes mechanically the needle 
803 with toe connecting portion 807 of the circuit 
substrate 805 and also at the same time connects 
it electrically. Also, in Rg. 2. the brazing material 
808 connects the neecUe 803 with the conneding 
portion 807 of the circuit subsftaie mechanlcaily 
and electrfcaBy. 

By pushing the tip end 804 of the needle 803 
of the thus prepared probe card 809 against the 
connecting portion 802 of the semiconductor ele- 
ment 801 which is a product to be measured with 
the force of the spring of 8ie needle to be con- 
tacted thereviith. nieasurament Is carried out The 
Bp end 804 (}f the needle 803 is worited shaip so 
as to pierce electrically insulating substance even 
when such eleclricaily insulating substance as ox- 
ide film may exist on the surface of the connecting 
portion 802 of the semiconductoit element for mak- 
ing ttie contact resistance betweent the tip end and 



5 (2) Contact spring probe system . 

Rg. 3 shows the probe card by use of contact 
spring probe and the method for measuring an 
electrical circuit part by use of the probe card, and 
fo in the following description is made by refenlng to 
Rg. 3. 

The probe card 809 takes a construction hav- 
ing the contact spring probe 811 fixed and sup- 
ported onto tfie plate 815 which is an electrically 

f6 insulating material so that the tip end 812 of the 
contact spring probe which Is an electroconductive 
material may be positioned at a desired posHion. 

By pushing the tip end 812 of the comatit 
spring probe 811 of the thus prepared probe card 

a& 809 against the connecting portion 814 of the cir- 
cuit substrate 813 which Is a product to be mea- 
sured with the spring force of the contact spring 
probe 811 to be contacted therewith, measurement 
Is carried out. 

as Whereas, the probe cards of the prior art as 
mentioned above had the folhwing problems. ' 



(1) Probe card system 

(a) The minimum adjacent pitch of the con- 
necting portions 802 of the semiconductor elemertt 
(the minimum distance between the centers of the 
adjacent connecting portions) is an amount which 

36 is determined depending on the diameter of the 
pnjbing portion 810 of the needle 803 and the 
manner of mounting such as mounting angle. cBrec- 
8on, eto., and if tfie adjttoent piteh of the connect- 
Ing portiohs 802 of the semknnductor element 801 

40 is less than that anwunt, the adjacent probing 
portions 810 wlA readily contact each other during 
mOTSurement. whersby measurement can be con- 
ducted with difficulty. Accordir^ty. in the case 
when the semiconductor element flOlls a semteon- 

45 ductor element of multiple pins with narrow pilch of ' 
the connecting porflons 802. flie semiconductor 
element 801 has suffered from restrictions in de- 
sign, 

<b) if the connecting portions 802 of the 
50 semiconductor element 801 are designed .to come 
inside of the outer peripheral porUon of the semi- 
conductor element, an^ngemeilit of the probing 
portion 810 of the needle 803 will become corn- 
plicated. whereby the manner of mounting the nee^ 
die 803 onto the connectfcig portion 807 <rf the 
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c^'t substrate 805 becomes compllcatsci to make 
the adjacent probing portion 8t0 more readiiy con- 
tactabis. tlius maldng measunnent difficuit 

Accordingly, the connecting portlpns 802 of tlie 
semiconductor element 801 is required to be ar- s 
ranged at the peripheral on the semiconductor ele- 
ment 801. Parficularly, when the semlconducfiw 
element 801 is a semiconductor element, the semi- 
conductor element 801 cannot but suffisr from re- 
stricfions In circuit des^. n 

Further. It has been difficult, to measure a pilu- 
ralHy of semicondudor elements 801 having con- 
necttng portions 802 at the peripheral porfion of the 
semiconduGtor element 801 at the same time. 

(c) Since the needle 803 is only fixed with ie 
the brazing material 808 only at the connecting 
portions 807 of the circuit substrate 805. It Is very 
unstable and requires a complicated tool for ar- 
ranging the tip ends 804 of a plurality of needles 

803, and also a long time is required therefor, so 
leading to increased cost 

(d) The same probe card 809 cannot be 
used for semiconductor elements with different ar- 
rangements of the connecting portions 802 of the 
semtconductor element 801, and therefore the 2s 
protie card had no general purpose availability. 

(e) Since the force of the tip end 804 of the 
needle appBed on the connecting portions 802 of 
the semiconductor element 801 is primarily the 
spring force by shape defonnation if the, material of m 
the plural number of needles 803 are individually of 

the same kind, and therefore if the shapes of the 
needled 803 are different, the force applied on the 
connecting portions of the semiconductor element 
wtll be different whereby variance in contact reels- ss 
tanoe valira between the connecting portions 802 of 
the semiconductor eement 801 and the tip end 804 
of the needle S03 is Rabie to occur, i^urther, If the 
forces are different there wW readily ensue the 
problem of giving damages to the connecting por- w 
tions 802 of tfi8 semiconductor element etc. Also, 
when the defonnatton of the neddie 803 becom^ 
excessive, there also occured pnsUems such that 
the shape of the needle 803 will not be returned to 
the original shape, or that the connecting portion 4S 
with the connecting portion of the needle 803 is 
liable to be damaged, etc. 

(f) A spaM region for dravrfng around the 
needle 803 up to the connecting portton 807 of the 
dmuft substrate 805 Is required, whereby enlarge- so 
ment of the probe card is brought dxjut or when 

the length of the needle 803 is elongated by draw- 
ing around the needle 803. the problems in elec- 
trical measurment such as increase In electrical 
resistence value or floating capadty, eto. are liable 55 
to occur. 

fe) As ttie number of contact betvreen the «p 
end 804 of the needle 803 with the connecting 



portfons 802 of the semiconductor element 801 is 
increased by repeated uses of the probe card 809, 
the t^ end 804 of the needle 803 will be abraded. 
When the «p end 804 of the needle 803 is abraded 
to become no longer useful, it Is necessary to take 
a cotmtenneasure to exchange the probe card 809 
or to exchange the needle 803, eto., whereby re- 
production under the oi^inal stato cannot be done. 



(2) Contact spring probe system 

(a) The minimum adjacent pitch of the con- 
necBng portions 814 of the circuit substrate 813 
(the minimum distance between the centers of the 
aiflacent cohnecfing portions), in the case of Fig. 
10 wherein the contact spring probe 811 is ar- 
ranged substantially perpendicular to the circuit 
substrate 811, is 1.5 to 2-fold of either the diameter 
of the contact spring probe 811 or the diameter of 
the flp end 812 which Is larger, and measurement 
can be done with difficulty if me adjacent pitoh of 
the connecting portions 814 of the circuit substrate 
813 is lower than that value. Accordingly, the sub- 
strate circuit 813 having multi-point circuit substrate 
wiSi nan-ow adjacent pitoh of the connecting por- 
tions 814 has suffered from restricttons in design. 

(b) Also, since the value of either the diam- 
'eter of the contact spring probe 811 or the diam- 
eter of the Bp end 812 which is larger is about 0.5 
mm at the minimum, it has been difficult to perform 
probing of the semiconductor element with an adja- 
cent pitch of about 0.1 to 0.3 mm. 

(c) The same probe card 809 cannot be 
used for circuit substrates 13 with different anwge- 
ments of the connecting portions 814 of the circuit 
substrate 813. and therefore the probe card 809 of 
the prior art had no general purpose availability. 

(d) As the number of contact between the tip 
end 812 of the contact spring probe with the con- 
necting portions 814 of the circuit substrate 813 is 
increased by repeated uses of the probe card 808, 
the tip end 812 of the contact spring probe 811 wlH 
be abraded. When the tip end 812 of the contact 
spring probe 811 is abraded to become no longer 
useful, it is necessary to take a countermeasure to 
exchange ttie probe card 809 or to exchange the 
contact spring probe 811, etc., whereby reproduc- 
tion under the original state cannot be done. 

On the other hand, as the techniques to con- 
nect electricdiy mutually the electrical circuit parts 
constituting the electrical circuit member, there 
may be included, for example, 

(1) the wire bonding mettiod; 

(2) the TAB (Tape Automated Bonding) 
mettiod (e.g. Japanese Laid-open Patent Publlca- 
flon No. 59-139636): 

^) THE COB (Controlled Collapse Bonding) 
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method {e.g. Japanese Patent Publication rto. 42- 
2096; Japanese Laid-open Patent PubHcaOon No. 
80-57944); 

(4) the metlmcl shown in Fig. 4 and Rg. 5; 

(5) the method shown in Rg. 6; s 

(6) the method shown in Rg. 7; ete. 

Here. (4) the method shown in Rg. 4 eind Fig. 5 
is as dascrliMd below. 

That is, an insulating film 71 comprising a 
polyimide. etc. Is fomied on the portions except for io 
the connecting portions 5 of a first semiconductor 
element 4, a metal member 70 comprising Au, etc 
is provided on the connecting portioiis 5, and then 
the exposed surfaces of Uw metal member 70 and 
the insulating film 71 are flattened. On the other is 
hand, on the portions except for the connecting 
portions 5 of a second semiconductor element 4 . 
an insulating film 71 ' comprising a polyimide, etc. 
is formed, a metal member 70' comprising Au, eta 
is provided on the connecting portions s'. and then zo 
the exposed surfaces 73*. 72^ of the metal member 
70 and the insulating film 71 ' are flattened. 

Thereafter, registration of the first semiconduc- 
tor element 4 and the second semiconductor ele- 
ment 4* is effected as shown In Rg. 5, followed by 25 
thermal pressure contact to. connect the connecting 
portions 5 of the first semiconductor element 4 to 
the connecting portions 5' of the second semicon- 
ductor element 4 through metal members 70. 70'. 

(5) The method shown In Rg. 6 Is one as so 
described below. 

That is, with an anisotropic electroconductive 
film 78 having electroconductive particles 79 dis- 
persed in an insulating substane 77 being inter- 
posed between the first drcult substrate 75 and the as 
second circuit substrate 75', after registration of the 
first circuit 75 and ttie second circuit substrate 75', 
tiie connecting portions 76 of tiie first circuit sub- 
strate are connected to the connecting portions 76' 
of tiie second circuit substrate 75' by pressuriza- 40 
Hon or by pressurtzatfon and healing. 

Further, (6) the method as shown in Rg. 7 is 
one as described below. 

That is, with an elastic connector 83 compris- 
ing an insulating substance 81 an-anged witii a 45 
metal wire 82 comprising Fe. Cu, etc. oriented in a 
certain direction being interposed between the first 
circuit substrate 75 and the. secnnd circuit sub- 
strate 75 , after reglsfraObn between the first circuit 
substrate 75 and tfie second drcuft substrate 75', so 
pressurization is applied to connect the connecting 
portions 76 of the first substrate 75 to Hie connect- 
ing portions 76 of the second substrate TS'. 

Whereas, the electrical conrwcting technique 
for connecting mutually the electrical draA parte 55 
constituting flie electrical drcult member of the 
prior art as described above has involved the fol- 
lowing problems. That is, there have been the 



problems such thaf the electrical connecting tech- 
nique bicunned restrictions in circuit design of the 
electrical circuit part or the position for fomiing ttie 
connecting portions, that ttie pitch dimension mutu- 
ally between the adfacent electroconductors 
(distance between the' centers of the adjacent con- 
necting portions) is large, that the circuit cannot be 
made thinner, that reliability is tow due to corrosion 
or cutting of electroconductors, or characteristic 
deterioration due to ttiermal stress concentration 
. between ttie bonding members and the electrical 
circuit parts, ttiat It is difficult to exchange only ttie 
electrical circuit parte when Biey become defectlvo. 
etc. Also, in the technique shown in Rg. 4 and Rg. 
5, there have been the problems as described 
below. 

(a) The exposed surfeu:e 72 of tiie insulating 
film 71, the exposed surface 73 of ttie metal mem- 
ber 70 or ttie exposed surface 72' of the insulating 
film 71 , and the exposed surface 73' of ttie metal 
member 70' must be made flat, and the steps are 
Increased for ttiat purpose to result In increased 
cost. 

(b) If ttiere is unevenness on tfie exposed 
surface 72 of ttie insulating film 71. the exposed 
surface 73 of ttie metal member 70 or flie exposed 
surface 72 of ttie insulating film 7l'. and ttie 
exposed surface 73' of flie metal member 70', ttie 
metal member 70 will not be connected to ttiie 
metal member 70', whereby reliability of eiec- 
troconductivity will be lowered. 

■ ^ (c) If ttie respective exposed surfaces 73, 
73 of flie metel members 70, 7o' have no uniform 
surface characteristic, lowering In electricai char- 
acterisBcs such as variance of electrical resisfanqe 
value may be brought about depending on ttie 
place. 

Further, in the technique shown in Rg. 6, tfiera 
have been involved ttie following problems. 

. (a) During connection of ttie connecting por- 
tions 76 and 76 under pressurization after registra- 
flon. since the pressure can be applied consfantiy 
wHh difficulty, variance occurs in ttie connected 
state, witti ttie result that variance of ttie contact 
resistance value at flie connected portion becomes 
larger. For ttiis reason, reliability of connection be- 
comes poorer. Also, when a large quantity of cur- 
rent is passed, such phenomenon as heat genera- 
tion, ate. win occttf. and ttierefore ttiis technique Is 
not suited when a large quantity of cun^nt is de- 
sired to flow. 

<lj) Even if a constant pressure may be ap- 
plied, ttie variance in resistance value may become 
larger depending on ttie arrangement of ttie elec- 
Iroconductive particles 79 of ttie anisotropic elec- 
troconducBvB film 78. For ttiis reason, reliability of 
connectfon becomes poorer. Also, it is not suitable 
for ttie case when a large quantity of cun^nt is 
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desired to flow. 

(c) When the pitch of the adjacent connect- 
ing portions (distance between the centers of the 
adjacent connecting porflons) Is made narrower, 
resistance value between the adjacent connecting 5 
portions l}econies smaller, whereby there Is a fear 

that conducfion may be effected mutually between 
the adjacent connecting portions or between the 
connecting portion and that which is different from 
the connecting portion to which connection is de- to 
sired to be effected, as unsuitable for high density 
electrical connection. 

(d) Since the resistance value is varied be- 
cause of variance in the protruded amount hi of 

Ifie connectinq portions 78. 76' of the circuit, sub- is 
strates 75. 75 , it is necessary to grasp coirectly 
the variance amount of hi. 

(e) Further, when an artfsotropte eiectrocon- 
ductlve Him is used tor connection between the 
semiconductor elemeirt and the circuit sidtstrate, or 29 
fbr connection between the first semiconductor-ele- 
ment and the second semiconductor elemeiit, in 
addition to the above drawbacks of (a) to (d), a 
bump must be provided at the connecting portions 

of the semiconductor element to result In increased ss 
cost 

Further, (6) when the technique shown In i=ig, 7 
Is used for connection of the semiconductor ele- 
ment and the circuit substrate or connection of the. 
first semiconductor element and the second con- ao 
ductor element the drawbacks (a) to (d) as shown 
below have been involved. 

(a) Pressurizaflon is required, whereby a 
pressurizing implement is required. 

(b) Since the contact resistance between tfie as 
metal wire 82 of the elastic connector 83 and the 
connection portion 76 of the circuH substrate 75 or 

the connecting portton 76' of the second circuit 
substrate wiH vary depending on the pressurizaSon 
force and the siHface state. reOability of connection 4o 
is poor. 

(c) Since the metal wire 82 of the elastic 
connector 83 is a rigid body, there is great pos- 
sibility that aie surfaces of the elastic connector 83. 

the first circuit substrate 75 and the second circuit « 
substrate 75' may be broken if the pressurizing 
force. Is large. Also, when the presswizing force is 
small, reliability of connection becomes poorer. 

(d) Further, because the protruded amounts 

hz of the connecting portions 76, 76' of the circuit so 
substrates 75. 75', and the prbtwded amount ha of 
the metal wire 82 of the elastic connector 83 and 
variances thereof have influences on change in 
resistarice value and breaking, it is required to 
contrive to make variance smaller. ss 

These electrical circuit members are required 
to exist at substantially the same places where the 
connecting porflons of the electrical drcuit part to 



be connected conrespond to each other, and it is 
nnpossible to connect mutualy Una electrical circuit 
parts ha^fflig connectfng porOons at different por- 
ttons. 



SUfi^MARY OF THE INVENTION 

The present invention has been proposed in 
order to solve the points to -be improved possessed 
by the electrical circuit member and its object is to 
provide an electrical circuit member which enables 
connectton of electrical circuit parts to be con- 
nected even with different positions of connecting 
portions by connecting the electrical circuit parts 
with an electdcal connecting member having a 
wiring pattern.. 

In addition, another object of the present Inven- 
tion Is to provide an electrical circuit member hav- 
ing such advantages mat the electrical circuit part 
having connecting portions of nanower pitoh can 
be connected, that the electrical circuit part suffer- 
ing from defect can be exachanged and that vari- 
ance in contact resistance value at the connecting 
portionof the electrical circuit part is little, etc. 

sail another object of the present invention is 
to provide an electrical circuit member which can 
accomplish higher densificalion under the stato 
where Insulatton betweert etectroconductlve mem- 
bers Is maintained well by connecting the electrical 
circuit part with an electrical connecting member 
having eleclroconductive members embedded at 
predetermined intervals In an electrical insulafing 
material. 

Also, !he present Invention has been propsoed 
in order to solve the points to be solved possessed 
by the probe card of the prior art, and its object is 
to provide a probe card which can accomplish 
higher densHification under the stato where Insula- 
tion between eleclroconductive members is main- 
tained wen. effect stable connectton between the 
electrical cbcutt member and the (mhI to be mea- 
sured, has exceUent electrical characteristics with- 
out requiring draw-around space of the etectrocon- 
ductive members and will not bring about damage 
of the connecting portions, by making an electrical 
connecting mombsr having electroconductlve 
members embedded at predetermined intervals in 
an efectrfcal Insulating material, 

in addtton, It Is also another object of the 
present invention to provide a probe canj having 
general purpose availability whteh can draw around 
freely the patism up to a predetermined connecting 
portion, can conrspond to a part to be measured 
having connecting portions of nan-ow pitch and can 
an«nge the connecting portions of the probing por- 
tion at desired positions witii high preclston by ■ 
forming a wiring pattern on tfie electrical connect- 
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ing member. 

Further, still another object of the present in- 
vention is to provide a probe Card which can re- 
duce defective electrical contact or contact resis- 
tance to enable electrical measurement of high 
reliabiHty. because the connecting portion at the 
probing portion in confect with the connecting poi^ 
tion of the product to be measured Is adapted to 
be vibrated. 

Still another object of the present Invention Is 
to provide an electrical circuit member comprising: 
an electrical connecting member, said electrical 
connecting member having a holding member 
comprising an electrically bisuiaSng material and a 
plurality of electroconductive membera embedded 
at predetemiined intervals wrttiln said holding 
member, each of said plurality of electroconductive 
members being insulated with said electrically in- " 
sulating material and also having the ends of said 
elsctroconducfive member exposed on both sur- 
faces of said holding member: and 
an electrical clra« part, said electrical dreuK part 
having connecting portions to be connected to said 
electroconductive member or said wiring pattern 
exposed on ijoth surfaces of said holding mefnber, 
and being connected to at least one surface of said 



Still another object of the present Invention is 
to provide a probe card comprising: 
an electrical connecting member, said electrical 
connecting member having a holding member 
comprising an electrically Insulating material and a 
plurality of electroconducfivis members embedded 
at predetermined Intervals within said holding 
member, each of said plurality of electtwonductive 
members being insulated with said electrically in- 
sulating material and also having one end of said 
electroconductive member exposed on one surface 
of said holding member and the other end of said 
electroconductfvo member protruded, on the other 



an electrical circuit part, said electrical part having 
connecting portions to be connected to one end of 
said electroconducfive member. 

sail another object of the present invention is 
to provide a method for measuring a part to be 
measured, wWch comprises measuring electrical 
characteristics of saJd part to be measured by 
connecting the other end of the electroconchicth« 
member of a probe cad eloctrically to the connect- 
ing portion of the part to be measured, said prdbe 
card comprising: 

an electrical connecting member^ said electrical 
connecting member having a holding member 
comprising an electrically insulating material and a 
pluranty of electroconductive members embedded 
at predetontiined Intervals within said holding 



members being Insulated with said etectrfcally in- 
sulaling material and also having one end of said 
electroconductive member exposed on one surface 
of said holcHng member and the other end of said 
s etecb-oconducfivs member protruded on the other 
swface of said holding memben and 
an electrical dreuit part, said electrical part having 
connecting portions to be connected to one end of 



sail another object of the present invention Is 
to provide an electrtoal connecttng rriember com- 



a holding , member comprising an electrically in- 



is a pluraBty of electroconducttvs members embed- 
ded at predetemiined intervals in said holding 
member, 

each of said plurality of electroconductive mem- 
bers being insulated with said etectrfcally insulating 
20 material and also haying the ends of said elec- 
troconductive membere exposed on both surfaces 
of said holding member. 



as BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 through Fig. 7 are sectional views 
showing prior art examples. 

Figs. 8A through fiC show a first example of 
30 the present invention. Fig. 8A showing a perspec- 
tive view, Rg. 8B a sectional view and Rg. 8C a 
sectional view. 

Figs. 9A through 80 show a first exampte of 
the present invention. Fig. 9A showing a perapec- 
35 Ave sectional view, Rg. 98 a perspecdve view and 
Rg. 9C a sectional \riew. 

Figs. 10A and 10B show a mocflfled eiampte 
of the first exsmple of the present invention, Rg. 
IDA showing a perspective view and Rg. 10B a 



Fig. 11 Is a sectional view dxiwing a modh 
fled exampte of the first t^ampte of the pres^it 
Invention. 

Rg. 12 Is a sectional view showing a second 
•♦5 example of the present invention. 

Figs. 13A and 138 show a third example of 
the present invention. Rg. 13A showing a perspec- 
tive view and Fig. 138 a sectional view. 

Figs. 14A to 140 show a fourth example of 
50 the present Invention. Rg. 14A showing a sectional 
view, Rg. 148 a perspective view and Rg. 140 a 



Rgs. 15A to 150 show a fifth example of ttie 
present invention, Rg. 15A showing a perspective 
55 view. Fig. 158 a sectional view and Rg. 150 a 
sectional view. 

Rg. 16 Is a sectional view showing a sixth 
example of the present invention. 
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Figs. 17A to 17C show a seventh example of 
the present invention. I=ig. 17A shovying a perspec- 
tive view. Figs. 17B and 17C sectional views. 

Fig. 18 is a perspective view of the electrical 
connecting member used In the eighth example of 
the present invention. 

Fig. 19 is a sectional view showing an eighth 
example of the present invenfion. 

Rgs. 20A and 20B show a thirteenth exam- 
ple of the present invention, Fig. 20A showing a 
seti&ona view in the course of preparation, and Rg. 
20B a secfonal view. 

Fig. 21 is a sectional view showing a tenth 
example of the present invention. 

Rgs. 22A to 22C show an eleventh example 
of the prwent invention. Fig. 22A showing a per- 
spective view, Figs. 228. 22C sectional views. 

Hg. 23 shows a sectional view of a twelfm 
exaniiple of «» present invention. 

Fig. 24 shows a sectional view of a ftwr- 
teenth example of the present Invention. 

Figs. 25A. 258, 25C, 250, 25E. 25F and 25Q 
are sectional vieWs showing Example 15, Rg. 26A 
showing the state tjefore connection. Fig. 25B after 
connection, and Figs. 25C, RgiSD. Rg. 25E, Rg. 
25F, Rg. 25G the states after encapsulation. 

Rgs. 2eA and 268 show Example 16. Fig. 
2eA being a sectional view showing «ie state be- 
fore connection. Rg. 268 a sectional view showing 
ttie istate after connection. ' 

Rg. 27 is a sectional view showing Example 

17. 

Rgs. 28A to 28D show a preparation exam- 
ple of the electrical connecting member aooordlng 
to Example 18, Rgs. 28A. 28C showng ssecflonal 
views, Rgs. 28B, 280 perspective views. 

Rgs. 29A and 298 show Example 19, Rg. 
29A being a sectional view showing the state be- 
fore connection, and Rg. 298 a sectional view 
showing ttie state after connection. 

Rgs. 30A, 308, 30C. 300. 30E. 30F and 30Q 
are sectional views showing Example 20. Rg. 30A 
showing tfie state before connection. Rg. 308 tfie 
state after connection, and Rgs. 30C, Rg. 300. Rg. 
30E. Fig. 30F. Rg. 30G ttie states after encapsula- 
tion. 

Rgs. 31 A and 318 show Example 21, Fig. 
31 A being a sectional view showng the state be- 
Jbre connection. Rg. 31B a sectional view showing 
ttie state after connection. 

Rg. 32 is a sectional view showing Example 

22. 

Rgs. 33A and 338 also show Example 23, 
Rg. 33A being a sectional view showing the stats 
before connection. Fig. 338 a sectional view show- 
ing flw state after connection. 

DESCHIPTION OF THE PREFERRED Ei\4B0DI- 

) 



mtENTS 

The constituting requirements of ttie present 
invention are described individuaUy below. 



(Bectticai circuit part) 

Examples of ttie electrical circuit part according 

10 to ttie present invention may include circuit sub- 
stfates such as resin circuit substrate, ceramic sub- 
strate, melal substrate. sOicon substrate, etc. 
(hereinafter sometimes refenred to merely as circuit 
substrate), senuconductor elements such as tran- 

ts sistor. IC, etc.. lead frames and others. 

The electrical circuit part to be connected to 
ttie electrical connecting rnember may exist as only 
one or in a' plural number on- one surface of ttie 
holding member 

20 A part having an elecHoconducflve connecting 
portion as ttie electrical circuit part is to be used in 
ttie present invention. Although ttie number of ttie 
connecting portions Is not limited, tiie numljer of 
ttie connecting porttons may be preferably as 

25 much as possible, because ttie effect of ttie Inven- 
tion will become more marited. 

Also, ttie exsisttng positions of ttie connecting 
portions are not limited, but Uie effect of ttie invea- 
tion will become more marked if they exist deeper 

30 into ttie innerside of the electrical circuit part. The 
electrical circuit part may be connected eittier on 
one surface and on ttw ottier surface of flw elec- 
tilcal connecting member or on tt» same surface. 
The connecting portion is made of an eloo- 

35 troconductive material. 



(Qecfrical connecting merhber) 

40 The electrical connecting member according to ^ 
ttio present invention is constituted such that it has 
a pturatity of electroconductive members embed- 
ded In a holding member comprising an electrically 
Insulating material, witti ttie above electroconduc- 

46 five members being exposed on both surfaces of 
the holding member. Further, ttiere is also a con- 
stitution having a wiring pattern formed. The above 
wiring pattern may exist Internally of ttie holding 
member, or aftemaflvety on one surface or botti 

so surfaces of ttie holding member. Praparaflotf win 
become easier if ft exists one one surface or botti 
surfaces of ttie hotdlhg member. 
. thdMduai electrooonductive members embed- 
ded and ttie wiring pattern may be electrically 

65 connected or not Further, such electrical connec- 
tion may be effected eittier Internally of ttie holding 
member or one one surface or botti surfaces of ttie 
holding member, but ttie latter ^onstitetton can 
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make preparation easier. The material of the wiring 
pattern is not timited to ele(^roconducfive materials 
such as metal materials, but other electroconduc- 
tfve materials may be also employed. 

The wiring pattern existlrig on one surface or 
both surfaces of the holding member may be also 
electrically insulated by plastering or coating an 
electrically insulating material at ttte places other 
than the connecting portions writh the electrical 
drcuit substrate. 

The electrical circuit part may be connected at 
its connecting portion to the end of the eledrocon- 
ductivo member (connecting portion of the elec- 
troconductive member) or to the wiring pattern. 

The end of the connecting portion of the elec- 
trocpnductlv^ memb^ should bie preferably 
shaped in a convex, because cdntact with the elec- 
trical drcuit member or the part to be measured 
can be effected surely. 

Further, the electrical connecting member may 
comprise either one layer or multiple layers of two 
or more layers. 

Bttt, in the case of one layer, the nwtal mem- 
bers are eiiposed on botti surfaces of the holcKng 
member, and also have a luMng pattern. The in- 
dividual metal members embedded may be elec- 
trically connected to the wiring pattern or not Fur- 
ther, such electrical connecfion may be effected 
internally of the holding member, or alternatively 
connected at one surface or both surfaces of the 
holding member, with the latter being preferred for 
easy preparation. 

Next, In the case of two or more layers, the 
electrical connecting member comprises a laminar 
tion of two or more electrical members each having 
a plurality of metal members embedded In a hold- 
ing member comprising an electrically Insulating 
material, with metal members being exposed on 
both surfaces of the holding member, at least of 
the electrical connecting members havjng a wiring 
pattem on at least one suriace of the holding 
member, with one or more of the connecting por- 
tions of one or both of the metal member or wiring 
pattem of the electrical connecting member twing 
connected to one or more connecting portion of 
one or both of the metal member or wiring pattem 
of another electrical connecting member being con- 
nected through metallization or alloy fomnation. The 
individual metal members embedded and the wir- 
ing pattem may be electrically connected or not 

The holding memt)er materials of ttie plurality 
of electrical connecting memlaers to be laminated 
may be either of the same kind or of diiferent 
kinds. Also, the metal members may be either of 
ttie same kind or of different kinds. The surface 
other than the connecting portions of the plurality 
of electrical connecting members to be laminated 
should be preferably bonded by adhesion, fusion. 



(Material of electrocoductive member of electrical 
connecting member). 

Any material exhibiting electrpoonducBvity can 
be used for the eiectroconductive mernljer. Metal 
materials may be generally employed, but otiier 
materials exhibiting superconductivity, ete. may bd 
also employed. 

As the metal material, gold Is prefen-ed, but 
any metal or aitoy other than alloy can be also 
used. For example, there may be included metals 
or alloys such as Ag, Be, Ca,Mg, Mo, Ni, W, Fe, Ti, 
In, Ta, Zn, Cu. Al, Sn, Pb-Sn, etc. 

Also, the metal member and the alloy member 
may have the same kind of metal or different kinds 
of metals present In the same selectrical connect- 
ing member. Further, one of the metal member and 
Uie alloy member of the electrical connecting 
memtser may be made of the same kind of metal 
or alloy, or alternatively made of different kinds of 
metals or alldys. Further, materials other than met- 
als, alloys, which can exhibit electroconducflvity. 
may be also one or both of organic materials or 
inorgaruc materials included in the metal material. 
Also, a combination of an inorgank: material and an 



ect in the sense to reinrorce the connecting por- 
tions. 

Tlie connecting portions mutually between me 
electrical connecting portions shouM be preferably 
shaped 'm convex for easier connection.. 

Furtho', tfie electrical connecting member com- 
prises multiple layers of two or more layers, but 
when ttie sizes of ttie plural electrical connecting 
members are dHterent fliere ma/ sometimes eidst 
partially a part of one layer. 

The metal member to which one' or more part 
to bo measured wBh at least one or more electrical 
connecting member comprising one sheet or two 
or more sheets of electrical connecting members is 
electrically connected should be preferably fomtied 
in convex shape from tiie holding member surface. 

When tiie metal member or ttie holding mem- 
ber Is In contact witii otiier portions ttian tiie con- 
necting portions of the part to be measured, for 
preventing of damage to tiie part to be measured, 
it is preferable to use as soft material as possible 
for the metal member or the holding member. 

Also, It may be also possible to effect electrical 
Insulation by way of plastering, coating, eto. of an 
electrically insulating material at the places other 
than Uie connecting portions witii ttie expoised elec- 
trioal circuit part with ttie electrical connecting 
members laminated. 

Furflier. tiie material of the wiring pattem Is not 
limited to metal materials but ottier electroconduc- 
. tive material may be employed. 
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organic material can be also employed, provided 
that it exhibits electroconductivity. 

Furtlier, tlie cross-section of the electroconduc- ■ 
tive member can be made to have drcutar, square 
or other shapes. 

Also, the thidcness of the electroconducttve 
material Is not particularly limited, in view ot the 
pitch of the connecting portions of the electrical 
circuit part, it may be made, for examplel 20 um^ 
or more dr 20 lun^ or less. 

The exposed portkxi of the electrooonductive 
member may be made the same surface as the 
hoidbig member, or aitamatively protruded fiom 
the surface of the holdng member. Such protrusion 
may be only at one surface or at both surfaces. 
Further, prolrosion may be shaped in bump. When 
protruded portions are thus shaped In bump on 
iMth surfoces, the second etectroconducfivs' mem* 
ber win not be dropped off from the holdng mem- 
ber. , ■ • 

The interval between the electroconductive 
members may be made the same as mutually 
between the connecting portions of the electrical 
circuit part, or narrower than that. When made 
narrower, tt becomes possible to effect connedon 
b^ween the electrical cbcuitpart and the eledrical 
connecfihg member without requiring registration 
between the electrical drcuit part and the electrical 
connecting member. 

The electroconductive member is not required 
to be arranged perpendicularly to the holding 
member, but it may be also slanted from one 
sur^ side of the holding member tovrard the 
other surface side of the holding member. 



(Holding member constituting electrical connecting 
member) 

As the holding member of the electrical con- 
necting member accordng to the present invention, 
for example, a member by use of en electrical 
insulating material may be employed. As the or- 
ganic material, for example, an insulatable resin 
employed. When using a resfci, the Wnd of the 
resin ia not Umitad. Any of thermosetting resins, 
photosensitive resins such as W-m/ curable res- 
Ins, eta, thennoplasflc lesins may be employed. 
For example, there may be included polyimide 
rosin, polyphenylenesuifide resin, polyethersulfone 
resin, polyetherimlde resin, polysutfone resin, sili- 
cone resin,- fluorine resin, polycarbonate tesin, 
polydiphenyl ether resin, polybenzyKmidazole. res- 
in, phenol resin, urea resin, melamine re^n, alkyd 
resin, epoxy resin, pol^unide imide resin, poly- 
propylene resin, polyviriyi clorlde resin, pol^rene 
resin, methyl metaficlrylato resin, polyphenyl oxide 
resin, mettunryllc resin, vinyHdene chloride resin. 



and other resins. 

Particulariy, when a polyimide resin is used as 
ttie constituent material, an electrical connecting 
member excellent in heat resistance, weathering 

s resistance caii be obtained. Since a polyimide res- 
in has high heat resistance, connection by way of 
metallization or alloy formation can be effected 
. easily between the second electroconductive mem- 
ber of the elecfricd connecting member and the 

10 connecting portion of the electtlcat circuit member. 
Also. It has high effect of shielcHng hamiful wave, 
such as electromagnetic wave, etc. whi<^ has dele- 
t^us influence on the electrical drculL 

As the holding member, a photosensitive resin 

75 may be preferably used. Photosensitive resins are 
not particularly limited. 

One or plural kinds of inorganic materials, met- 
al matorials. alloy materials shaped in any desired 
fbmi such as powder, fiber, piato, rod, sphere, ete. 

20 may be also incorpdrted in ttie photosensitive resin 
(organic material). Furttier. in the inorganic ma- 
terial, there may be also dispersed one or plural 
kinds of organic materials, metal materials, alloy 
materials ishaped In any desired form such as 

2S powder, fiber, plate, rod, sphere, etc. to be incor- . 
porated therein. Also, In the metal material, there 
may be also dispersed one or plural kinds of in- 
organic materials, organic materials shaped in any 
desired fbmi such as powder, fiber,- plate, rod. 

30 sphere, ete. to be incorporated therein. When the 
holding member comprises a metal material, for 
example, an electrically insulating material such as 
resin, ete. may be an-anged between the elec- 
troconductive member and the holding member. 

35 Here, as the photosensitive resin, for example, 
polyimide resin, silicone resin and other resins can 
be used. 

If from among these resins, a resin with good 
thermal conductivity is used, it is preferable be- 

40 cause heat dissipation can be effected through the 
resin even If the semiconductor element has heat 
Further, if a resin having a themial expasion rafio 
equal to or approximate to the circuit substrate is 
selected, and also at least one hole or a plurality of 

4S bubbles are permitted to exist In the organic ma- 
terial, it becomes possible to ifurther prevent lower- 
ing In rollability of the device based on therm^ 
expansion and thermal shrinkage. 

Specific examples of the metal materied and 

so the alloy material may include Ag, Cu, Au, AI, 'Be, 
Ca, Mg, Mo. Fe. Ni, Si. Co. Mn. W. Cr, Mb. Zr, Tl, 
Ta, Zn. Sn. Pb-Sn and others. 

Examples of Inorgaidc materials rinay include 
ceramte, diamond, glass, carbon, boron and other 

ffi inorganic materials siich as 8102, BzOi, M2Q3. 
. NazO, KjO, CaO, ZnO. BaO, PbO, SbaOs. AsaOa, 
La2Q3. ZrOz. BaO. PsOs. TIO:, MgO. SIC. BeO. * 
BP, BN. AIN, B*C, TaC, TIBa. CrBa, TIN. SigN*. 
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TajOs, etc. 

In the present invention, when a material with 
good thermal conductivity is used for the holding 
member, the heat generated from the electrical 
circuit part or the probe card can be escaped to 
the external world more rapidly to give an electrical 
circuit device wHh good heat disslpatabillty. Also, 
when a material with a thermal expansion coeffi- 
cient appiTOdmate to the electrical circuit pal is 
used for the holding member, tfie thermal expan- 
sion coefficient becomes approximate to the ther- 
mal expansion coefficient of the electrical circuit 
part whereby such phenomena which damage re- 
liability of the electrical circuit device such as 
cracks of the electrical circuit part, or characteris- 
tics change of the electrical circuit part can be 
prevented; to give an electrical circuit member with 
high reliability. 

Further, by selecting a material with large 
shielding effect for the holding member, electro- 
magnetic lioise emitted f^om the electrical dtoiit 
part to the external world can be reduced, and also 
the noise entering from the extenial world into the 
electrical drcdt part can be reduced. 



(Connetltion) 

As the connection between the end of the 
electrical connecting member and the connecting 
portion of the electrical circuit part, the following 
three constitutions may be conceivable. 

, (1) The constitution in whfch ait the electrical 
circuit parts are coniieoted at their connecting por- 
tions with one end of a pluraBty of elecfrocondu'c- 
tive members exposed on one surface of the hold- 
ing member through met^lllzaflon and/or alloy for- 
maton. 

(2) The consfltutlon in which at least one 
electrical circuit part is connected at its connecting 
portion with one end of a plurality of electroconduc- 
tive members exposed at one surface of the hold- 
ing member through metallization and/or aOoy for- 
mafon, and others are connected by other meth- 
ods than metallization and/or alloy fonnf»ation. 

(3) The constitution in which all the electrical 
circuit parts are connected at their connecting por- 
tions to one end of a plurality of electroconductive 
members exposed on one surface of the holding 
member by methods ottier than metallization 
and/or alloy formation. 



(Connection through metallization and/or alloy for- 
mafion} 

In the following, connection by way of metai- 
lizafion and/br alloy fonnnation is to be descrttied. 



When the electrical conducfive member and 
the connecting portion to be connected comprise 
the same Idnd of a pure metal, the layer formed i)y 
metallization becomes the same kind of crystal 

5 structure as the electroconductive member or the 
connecting portion. As the method for metallization, 
for example, after the end of the electroconducfive 
member is contacted with the connecting portion 
con-esponding to that end, heating may be effected 

10 at a suitable temperature. In this case, diffusion, 
etc. of atoms occurs in the vicinity of the contacted 
portion by headng. whereby the difflised portion 
will become a metallized state to fonn a metal 
layer. 

15 When the electroconductive member to be 
connected and the connecting portion comprise 
different kinds of pure metals, the connected layer 
to tie Ibnned comprises an alloy. As the method 
for alloy formation, for example, after the end of the 

so electrical conducbV© member is contacted with the 
connecting portion corresponding to that end, heat- 
ing may be effected at a suitable temperature. In 
this case, diffuston, etc. of atoms occurs in the 
vteinity of the contacted portion to form an alloy 

26 layer comprising a solid solution or an intemnetallic 
compotmd in the vteiity of the contacted portion. 
When Au is used for the metal member of the 
• etectrteai connecting member and Al for the con- 
necting portfon of the electrical circuit, the heating 

30 temperature of 200 to 350* C may be preferable. 

When one of the electroconductive member 
and the connecting portion to be connected com- 
prises a pure metal and the other an alloy, or both 
comprise the same kind or Afferent kinds of alloys, 

ss the contacted interfece comprises an alloy layer. 

Concerning a plurality of mutual electrical elec- 
troconductive members in one electrical connecting 
member, there are the case when the respective 
electroconductive members comprise the, same 

10 kind of metal or altoy, ttie case when Uie respective 
members comprise different metals or alloys and 
other cases. Also, concerning one electroconduc- 
tive member, tiiere are the case when it consists of 
the same kind of metal or alloy, the case when it 

45 consists of different kinds of metals or alloys and 
ofliers. In efttier case, tt»e above metallization oi" 
alloy formation Is effected. On the other hand, the 
same Is also the case for tfie connecting portion. 
The electroconductive member or tiie connect- . 

60 Ing portion may be a metal or an alloy at the 
contact porfl(Mi between the both, and other por- 
tions may be under the state of, for example, 
having a metal fomnulated with an inorganic ma- 
terial such as glass, etc. or Uie state of having a 

ss metal formulated with an organic material such as 
resin, etc. 

Also, at the surface of the portion to be con- 
nected, tiiere may be provided a plating layer 
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comprising an alloy or a metal which can be read- 
ily fonned into an alloy. 

As the heating method, thefo may be eni- 
ployed the method of thecmal |»essurizalion, etc. 
or otherwise any of internal heitting methods such s 
as the sonicaUon heating mettrad, the high fre- 
quency Induction heating method, the high fre- 
quency dielectric heatig method, the microwave 
heating method, etc.. or otter odemal heating 
methods, and the also the above heating methods to 
may be used in combination. Regardless of wheth* 
er any heafing method may "be erfiployed. the 
connecting pordons aiie heated cflrecily or indirectly 
to be connected to' each other. 

In the present invention, when connection be- ts 
tween the connecting portion of the electrical circuit 
part and the electroconductlve member is effected 
mrough metallizalion and/or alloy formation, the 
conne(^ng portion of the electrfcal circuit part and 
the electroconductlve member are connected flrmly 20 
(with strong strength) and surely, whereby an elec- 
trical circuit member or a probe card with strong 
mechanical strength and extremely low defective 
ratio can be obtained. Also, electrical connection 
can be surely done also at the connecting portion, zs 
and also the contact resistance can be made smalt- 



{CkMinecHon by way of other than metaUlzab'on 30 
arldAsr alloy fornnation) 

For effecting connection other than the above 
metallization arKM)r alloy formation, for example, 
the electrical circuit part and the electroconductive 35 
member of the elechical connecting member may 
be connected under pressurization. 

As another connecting method, there is the 
connecting method by use of an adhedve. That is, 
there is the method in which the electrlcai circuit <« 
part and the eiectrooonductive member are ad- 
hered on at least a part excluding their connecting 
pqrtidns. 



(Part to be measured) 

As the part ta be measured which can be 
measured with the probe card obtained according 
to *e present invention, there may be included, for so 
example, semiconductor elements, circuit sub- 
strates such as resin circuit substrate, ceramic sub- 
strata, suttstrate. silicon substrate, etc., lead 
frames, etc. 

As the part to be measured of the present ss 
invention, the number of the connebahg portions 
posessed by the part having electroconductlve 
connecfirtg portions to be used In the present In- 



venaon is not Hmited, but the effect of the present 
invention tiecocnes more marked as the nuro.ber of 
the connecting portions is mors. 

Also, aWiotJ^ the existing portions of the con- 
necting portions are not llmitsd. the effect of the 
present invention wiH become more mariced as 
they exist deeper into Inner portions of the elec- 
tricai circuit part. 

Two or more of these parts to be measured 
may be also combined. 



Measurement of electrical characteristics} 

In the present invention, electrical characteris- 
tics such as current, voltage, frequency characteris- 
tics, etc ats measured by use of the probe card 
obtained in the present invendon. 

In the present invention, the part to be mea- 
sured is measured with the probe card having the 
electrical connecting member connected to the 
electrical circuit part, and the part to be measured 
can be anranged not only at the outer peripheral 
portion but also internally and further the pitch of 
the electroconductive members of the electrical 
connecting member can be made nanvwer to In- 
crease the number of the connecting portions, 
whereby it becomes possible to measure a part to 
be measured having multiple pin connecting points. 

Also, since an insulating material exsits up to 
the vicinity of the tip end of the electricoconductive' 
memlier of the electrical connecting member ex- 
posed on the side of the part to be measured, the 
tip end can be an^ged.at a desired position more 
easily. Further, with the shape of the tip ends being 
substantially the same, substantially the same fores 
can be applied on a plurality of connecting portions 
of the part to be measured, whereby stable mea- 
surement Is rendered possible without giving hami 
to the both. 

Also, the electrical connecting member can be 
made thinner to shorten the length of the elec- 
troconductive member of the electrical connecting 
member, whereby advantages In electrical mea- 
surement can be obtained such ttiat the electrical 
resistance value is small, that the floadng capacity 
is reduced, that the noise' from tiie external world 
can be reduced, etc. 

Having described above about the actions of 
the present Invention for the respective constitutent 
reqidrements, fut*er in the present Invention, by 
making the pitch of the electroconductive members 
of the electrical connecting member narrower than 
the pitch of ttie connecting porfions of iiie part Id 
be measured, registration of the electrical connect- . 
hig member may be rough. In that case, not only 
registration of tiie electrical connecting member 
may be rough, but also oSier parts to be measured 
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with the connecting portions of tfis part to be 
measured exhibiting substantially the same position 
can be measured, whereby general purpose avail- 
ability of ttie probe card can be increased. 

Further, the form of the connecting portions of s 
the part to be measured may be also available in 
the fomis of the wire bonding system, the TAB 
system, the CCB system. 

Furttier, there is obtained Ihe effect that re- 
production is possiijie even if the electioconductlve 10 
member of the eiectiical connecting member may 
be abraded. 

Also, by seieflng a m^ai wNch reducess 
noise as Ihe Insulator of the electrical connecting 
member, noise entering from external world into is 
the semiconductor can be reduced simultaneously 
with reduction of electromagnetic noise generated 
from the semiconductor element to external world. 

Further, by selecting a material with good con- 
ducflylty as the insulator of the electrical connect- 20 
ing member, even if the serhlcondUctor may have 
heat its heat ban be dissipated more rapidly, and 
therefore a probe card with good heat dlssipaflng 
characteristic can be obtained. 



(Vibrator) 

Anoflwr specific feaure of the present inven- 
Hon resides In hitving a vibrator. 30 

The vibrator may be any one, provided that it 
can vibrate one end of the electroconductive mem- 
ber exposed on the other surface of the holding 
member. 

The number of vibrators may be one or more. 35 

The position of the vibrator may be either inter- 
nally, extemaly or both internally and externally of 
the electrical circuit part. Also, it may be either 
internally, externally or both internally and eter- 
nally of the electrical connecting member. Further, 4o 
it can be provided on both of the eledilcal circuit 
member and the electiicai connecb'ng member. 

it may also be mounted directly on the eleo* 
trlcal connecting member or the electrical drcuit 
part, or mounted by embedding therein, or alter-. « 
natively mounted through an appropriate material 
(e.g. plate material) Interposed. 

As the vibrator, there may be'induded those 
which will vibrate through physical;, mechaiicaf dis- 
ptacemeht of the vibrattjr itself by eidemal com- so 
mands such as electricity, electromagnetic iieW, 
light, etc. to give vibration to external world. 

As an example which gives vibration by elec- 
tricity, there is a piezoelectric element This is an 
example which converts electricity to mechanical ss 
movement As an example which ^ves vrtbraSon by 
temperature, there is a shape tnemorizing alloy. 
This is an example which convert temperature to 



mechanical movement 

In the case of 0ils example, a ceramfo ptezo- 
electric element by use of a fenoelectrio mrterial 
may be desinMe. and It nnay bo displaced acootxl- 
ing to any m^hod. 

In the second and fourth gists of the present 
invention, the part to be measured may be also 
provided with a \ibrator. 

The directkMi of vibration may "be either one of 
the planar direction of the part to be measured, the 
perpencRcular direction to aie planar' direction or 
the oblique direction to Hie planar direction. 

When both of the probe card and the part to be 
measured are vibrated, the probe cani end the part 
to be measured may be vibrated in the same 
direcfion, or alternatively in the different directions. 

Amplitude of vibration, vibration frequency, vi- 
brafion locus may be detennined by destroying the 
oxide coating existing on tho other end of the 
eiectroconducUve member, particularly on the sur- 
face of the connecdng portion of the part to be 
measured, measuring previously the conditions ca* 
pable of good electrical measurement by experi- 
mentation, etc. and choosing freely the parameters 
as adapated to such conditions. 

The tenn for vBiration may be from contact of 
the probe card with ttw part to be measured to 
prior to commeneeinent of measurement or vibra- 
don may be effected after cbmmencem^ of mea- 
surement of the part to be measured, or vibration 
may be effected from contact of the probe card 
with the part to be measured to release after com- 
pletion of measurement or any other tenri may be 
available. Desirably, the temn should be pref^y 
iixxn contact of the probe card with the part to be 
measured to before commencement of eiecirtcal 
measurement of the part to be measured. Further, 
vibration may be also effected before contact of the 
probe card with the part to be measured. Also, in 
the case of vibrating both the probe card and 
part to be measured, both may be vibrated at thd . 
same timing, or at different timings. 



(Encapsuiafing material) 

In the pre^t ivnention, when the electrical 
drcuit part connected through the electrical con- 
necting portion is not particulariy desired to.be 
detached, the electrical drcuit part may be encap- 
sulated by embedding In m encapsulating material. 

Encapsulation may be effected for only one 
electricai circuit part or for a plurality of electrical 
drcuit parts. 



Material for encapsulating material) 
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In ths present Invention, as the material for 
encapsulating material, thermoplastic resins can be 
used. Examples of thermoplastic resins may in- 
dude polylmlde resin, poiyphenylenesulfide resin, 
polyethersulfone resin, polyetherimide resin, poly- s 
sulfone resin, fluorine resin, polycarbonate resin, 
polydiphenylether resin, polybenzyilmidazole resin, 
polyamideimlde resin, polypropylene resin, poly- 
vinyl chloride resin, polystyrene resin, methyl 
me^acrylate rosin and others. to 

Also, the encapsulaUng material may be the 
above resbi. or the above thermopiastte resin in 
which a kind or plural kinds of metals, alloys, 
inorganic materials shaped in any form such as 
powder, fiber, plate, rods, sphere, etc. are dis- rs 
persed. The manner of dispersion may be prac- 
ticed by adding powder, fiber, plate, rod, sphere, 
etc. Into the resin, followed by stining of the resin. 
Of course, without recourse to such method, pow- 
der, fiber, plate, rod, sphere, etc. may be also so 
dispersed into thO resin according to any other 
method. 

As the above metal or alloy, for example, met- 
als or alloys such as Ag, Cu, Au, Al, Be, Ca, Mg, 
Mo, Fe, Ni, SI, Co, Mn, W, etc. may be employed. ss 

As the inorgartc material, for example, there 
may be included ceramic, diamond, glass, carbon, 
boron and other inorganic material such as SiOz, 
B2O3, AI2O3, NaaO, K2O, CaO, ZnO, BaO, PbO, 
SbzOa, AsaOa, UjOs, ZrOa, BaO, PaOs, TiCh, 30 
MgO; SiC, BeO, BP, BN. AIN. B4C, TaC. TiBs, 
CrB2, TiN, SiaNi, TagOs. etc 

Tbe s!2», the shape, the position to be ds- 
persed in the insulator, the amount of powder, 
fiber, plate, rod; ^here, etc. to be dispersed may os 
be any desired ones. Also, the powder, fiber, plate, 
rod, shpere, etc. may be exposed externally of the 
Insulator or may not exposed. Further, the powder, 
fiber, plate, rod, sphere, etc. may be also contacted 
with each other or not contacted. 40 

In the present invention, when powder, fiber, 
plate, rod, sphere, etc. with good thermal con- 
ductivity is dispersed in the encapsulating material, 
the heat generated from the electrteat circuit part or 
the probe card can be escaped more rapidly to 4S 
external wortd, whisreby an electrical drcult device 
with good heat dissipatability can be ob^ned. 
When one or both of powder, fitier, pWe, rod. 
sphere, etc. having thermal expansion coefficient 
approximate to the electrical circuit part is dis- so 
persed in the encapsuaitlng material, the thermal 
expanaon coefficient will be approximate to the 
thermal expansion coefficient of the electrical dr- 
cult part, whereby such phenomena to damage 
reliability of the eiectrical drcult device such as 55 
cracks of the enca^isuiting material, the electrical 
drcult part, or the characteristics change of the 
electrical drciiit part which may occur when heat Is 



applied can be prevented to give m electrical 
drcult member of high reRaUHty. 



(Encapsulating method) 

As the method for encapsulating an encap- 
sulating material, an electrical drcult member 
(meniber comprising an electrical connecting mem- 
ber and an electrical circuit part connected thereto) 
is placed within the cavity of a mdd, and encap- 
sulation may be effected by inserting the encap- 
sulating material by injection molding. The elec- 
trical circuit member can be encapsulated accord- 
ing to any method such as injection mokfing. ex- 
trusion molding, case nrakflng, hollow molding and 
others. 

Further, the above encapsulating material and 
a plate (plate Is made of a material different from 
encapsualting material) may be also used in coni- 
bination. As such encapsulation modes, there may 
be Included the case wherein a plate Is bonded to 
at least a part of the surface of the encapsulating 
material, the case wherein at least a part of the 
plafe bonded to at least a part of at least one of 
other electrical drcult part connected to the elec- 
trical cbcult part and the electrical conecting mem- 
ber vyith Vne encapsulating member on the surface 
on the side opposite to the electrical member is 
embedded, and the case wherein at least a part of 
the plate anranged in the vidnity of either one or a 
plurality of side surfaces of tfie electrical drcult 
part connected to the electrical drcult part and the 
electrical 'connecting member with the encapsulat- 
ing member is embedded. 



(Plate) 

Hie material may be any material which Is 
different from the. material of the encapsulating 
material. 

The plate thtekness may be preferaJ^ly 0.05 to 
0.5 mm In the case of. for example, a stabiless 
plats. 

In the case of t)onding, the bonding method is 
not particulariy limited. For example, plastering 
may be effected by use of an adhesive, etc., but 
any other method may be avaialWe. 

In the present invention, by providing a plate 
which exists on the surface of the encapsulating 
material or as embedded in the encapsulating ma- 
terial, stress concentration can be relaxed even 
vriwn internal stress may be generated within the 
electrfo:^ drcult member or force may be exter- 
nally applied. Accordingly, cracks, etc. whidi may 
occur by stress concentration can be prevented^ 
Also. «ie plate has the action of ekxigating the 
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routa from external ymM to the «lo(*fear drctrtt 
part, and hence water, etc. will be penetrated Into 
the electrical circuit part with diffioufty. Therefore, 
the reflability of the electilcal circuit material can tie 
enhanced. 

When tlie material of the plate is a metal such 
as stainless steel, etc Ceramic, caitxxi, diamond, 
etc. with good themtal conductivity, the heat gen- 
erated from the electrical circuit part can be dis- 
sipated rajddly to external worW. whereby an eleo- 
Wcai drcuit excellent in heat dissipating character- 
istic can be obtstined Inirther, when the material of 
the plate is a metal, the noise from external world 
can tie shield^ to be influenced fifom the noise 
with difficulty, and further the elecbomagnetic noise 
generated from the ^ectricai circuit part can be 
shielded to give an electrical circuit mernber having 
good characteristics with HtUe generation of noise. 



(Cap) 

In the present Invention, the electrical circuit 
part may be also cap encapsulated. 

Here, cap encapsulation means encapsulating 
the electrical drcuit part to enclose the electrical 
circuit part so that a hollow portion may exist 
intemaiiy thereof. 

The cap may be provided only ibr one elec- 
trical drcuit part or for a plurality of electrical drcuit 
parts. 

When canying out cap encapsulation, it Is pref- 
erable to effect encapsulation so that the electrical 
drcuit parts may be held, securedly with the elec- 
trical connecSng members. For example, cap isn- 
capsulation may be effected so that the Inner sur^ 
face of the cap may be made a shape con-espond- 
ing to the surface shape of the outside of the 
electrlcai clrcuit 'part to be contacted at its surface 
with the surface of the outside of the electrical 
circirttpart 

The cap ritay be bonded to the electrical circuit 
part or another cap <bi the case when both of the 
electrical drcuit part existing on one surface of the 
holding member and the electrical drcuit member 
existing on the other surface are cap encapsulated) 
according to tfie plastering method with an adhe- 
sive, the mechardcai method, the method by weld- 
ing or any other desired method. 



(Material of cap encapsulation) 

The material of cap encapsulation may be an 
organic material, an Inorganic material, a metal 
material, or a composite material of Ai^. 

When the cap is made olP.a material with good 
noise shielding characteristic, particularly a metal 



of iron type, etc., an electrical drcidt m«nnber with 
more «ffiellent shielding effect can be obtained. 
Also, when a member for control is interposed 
between the cap and the electrical drcuit part, it 
5 becomes possible to assemble the parts with, good 
effidency, evsn when there may occur variaice in 
h^ght of the eiedMcal cncuit parts. 

The enca^iaSon mode may be such that 
either one or a pluraHty of electrical circuit parts 
10 may be encapsulated with the same cap. Also, 
encapsulation may be effected so that the cap may 
press the electrical drcuit or alternatively hold it 

Further, encapsulation may be also effected 
with a member interposed between the eiectricat 
IS circuit part and the cap. In this case, the effect can 
be more mariced if a plurality of electrical circuit 
parts are encapsualted with the same cap. 

The cap may be bonded to the electrical drcuit 
parts and others according to any method. 

20 

(Member for control) 

In the present invention, a member for control 
25 may be also Interposed between the cap and ttie 
electrical divult member. 

Th material of the member for control may be 
either one of metal materials, iriorganic materials 
and organic materials, but a material having elas- 
30 tldly Is prefened. 

The shape may be any desired one, provided 
that the dimension in the height direction of the 
electrical circuit part can be controlled. 

35 ■ 

[BcamptesJ 



(Bcample 1) 

40 

The first example' of the present invention is to 
be described by rafanlng to Figs. 8A to 8C and 
Flgs.8Ato9C. 

Fig 8 Is a perspective view of a probe card to 

45 which the present invention is applied, in which the 
elecMcal connecting member 125 and tiie drcuit 
substrate 104 which is an electrical drcuit member 
are drawn as separated from each otiier. Under the 
comply state, the eiectricat connecting member 

so 12S and the drcuit stdistrate 104 are made integral 
as shown In the sectional view In Fig. 8B, and the 
whole assembly is the probe card 200. 

In the probe card 200 according to this exam- 
pie, tiie electrical connecting member 125 has a 

66 holding member 111 comprising an electrical In- 
sulating material of an organic material and . a metel 
member 107 which Is an electroconductive mem- 
ber embedded in the holding member 111, and 
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one end of the metal member 107 is exposed at 
one surface of the holding member 111. and also 
the other end of the metal member 107 Is exposed 
on the other surface of the holding member. 

Further, the circuit substrate 104 has a con- s 
necting portion 102. and ^ ttie connecting portion 
102, one end of the metal member 107 exposed on ■ 
one surfece of the holdtng 111 is connected by 
brazing. 

In the following, tfn's example is described In to 
more detail. 

i^rst, the electrical connecting member 1% is 
described by refem'ng to a preparation example of 
die electrical cdnnectir^ member 125. 

Figs. 9A to 9C show a preparab'on example. te 

Rr^ as shown in Fig. 9A. a metal wire 121 
comprising a metal such as W or an alloy vrith a 
diameter b of 20 u.m^ applied with solder plating Is 
wound around a rod 122 with a pitch a of 40 urn, 
and after winding, the above metal wire 121 Is 20 
embedded In a resin 123 such as t>f polyimide. 
After embedding, the above resin 123 Is cured. The 
cured resin 123 becomes an insulator. Then, it Is 
sliced to prepare art electrical connecting member ' 
12s. The electrical connecting member 125 thus as 
prepared Is shown in Rg. 98. 

In the thus prepared electrical connecting 
member 125, the metal wire 121 constitutes the 
metal member 107, and the resbt 123 constitutBS 
the holding member (insulator) 111. 30 

In the electrical connecting member 125, the 
metal wires 121 which become the metal member 
are mutually insulated electrically from each other 
with the resin 123. Also, one end of the metal wire 
121 is exposed on the circuit substrate 104 side, ss 
while the other end reposed on the aide of the part 
to be measured. The one end of the metal wire 121 
exposed on the circuit substrate 104 side becomes 
the connecting portion with the circuit substrate 
104. On the other hand, the portion exposed on the 40 
side of the part to be measured becomes the 
conneding portion for connecting eleclilcally with 
the part to be measured. 

in this example, the end of the metal wire 
exposed on the side of the part to be measured is 4S 
made an ap«c shape (Rg. 9C). For mailing htus an 
apex shapoj the face of the resin 123 on the side 
of the part to be measured is removed to about 10 
tun by use of an etching material for the resin to 
have the metal wire protruded, and the protruded so 
wire may be etched with the use of an etching 
material for the metal. 

The cut face of the electrical connecUng meffi^" 
tier 125 may be solder plated again so as to be 
readily brazed. 55 

In ttiis example, one end of the metal wire is 
protruded m apex form on the side of the part to be 
measured, but protrusion may t» effected at both 



facas (Rg. 10), or the both protwded portions maiy 
be also shaped in apex (Rg. 1 1). 

in the example as descritied above, the amount 
c protruded Is made lOtun, but any amount may 
be employed. 

As the method for having the metal wire 121 
protruded, etching is not limitative, but any other 
diemical or mechanical method may be employed. 

Next, as shown in Rg. 8A, the circuit substrate 
104 and the elactricai connecting rhember 125 are 
prepared as the electrical circuit parts. The circuit 
substrate 104 to be used in this example has a 
large numtier of connecting portions 102 internally 
thereof. 

The connecting portion 102 of the circuit sub- 
strate 104 has the metal exposed at the position 
con-esponding to the connecting portion 103 of the 
electrical connecting member 125. 

Registration is effected so that the connecting 
portion 102 of the circuit substrate t04 may cor- 
respond to the connecting portion 108 of the eleo- 
trical connecting member 125, and after registra- 
tion, the connecting portion 102 of the circuit sui}- 
strate 104 (in this example, comprising Cu having a 
soldering material plated thereof) is connected to 
the connecting portion 108 of the electrical con- 
necting member 125 (in this example, comprising 
W having a soldering material plated thereon) by 
way of tirazlng. in Rg. 88, 230 Is a brazng ma- 
terial. 

Next, the method for measuring the electrical 
characteristics of the part to be measured with ttie 
probe card 200 prepared as described above Is to 
be described by referring to R^. SC. 

b) this example, a semiconchjcter element 101 
Is .prepared as the part to be measured. This 
semiconductor element 101 has connecting por- 
tions arranged at a pitch of 40 um. 

Registration Is effected so that the connecting 
portion 105 of the electrical semiconductor element 
101 may con^spond to the connecting portion 109 
of ttie eiectrfcal connecting member 125, and after 
registration, the connectirig portion 105 of the 
semiconductor element (in this example, compris- 
ing Al) is connected electrically to the connecting 
portion 109 of the electrical connecting member 
125 (Ing. 8C), and the electrical characteristics are 
measured. Connection In tl^ case is temporary, 
and detachment Is pos^le after completion of the 
measurement 

When measurement is conducted repeatedly 
while repeafing detachment of the semioinductor 
element 101 to the probe card, abrasion of the 
electroconducfive portion material is found to be 
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Fig. 12 shows the second example. 

In this example, liie electrical connecting mem- 
ber 125 is different from the electrical connecting 
member shown in the first example. More specifi- 
cally, in the electrical connecting memtier of this 
example, the pitch mutually between the metal 
members is nanxiwer than that shown in the first 
example. That is. In this example, the (Mi mutu- 
ally between the metal member 107 is set at inter- 
vals nanxwer than the intervals between the con- 
necting portion 105 of the semiconductor element 
101. 

In short, in the first example, co^ect registra- 
tion between the semiconductor element 101 and 
the electrical connecting member 125 is required, 
but in this example, connectidn may be also posti- 
ble without requiring correct registration by select- 
ing the connecfion dimensions <U, PI) of the 
semiconductor element and the connection dimen- 
sions of the electrical connecflng member (L2. P2) 
at adequate values. 

Also, in this example, during preparation of the 
probe card 200, conBCt registration betwaen ttie 
connecting portion 102 of the circuit substrata 104 
and the connection portion 108 of the eleictricai 
connecting member 125 becomes unnecessary. 
Furtfier, in this example, there is shown an exam- 
ple In which Au is used for the connecting portion 
102 of ttie circuit substrate 104 and gold or a gold 
alloy is used for the metal member and the con- 
neding porfion 108 of the electrical connecting 
member 125 to efliaot connection by metainzatio 
mUor alloy fbmiation. 

dttier points are the same as in ttis first exam- 
ple- 



(Example 3) 

Fig. 13 shows tfie electrical conne<^on mem- 
ber to be used in tiie ttiird example. The electrical 
connection member has a layered structure. 

I=ig. 13A is a perspective view of the electrical 
connection member, and Fig. 13B a sectionai view 
of tiie above electrical connection member. 

A preparation example of such electrical con- 
necting member is described below. 

Rrst, according to ttie preparation metiiod 
shown in ttie first example, tiiree sheets of elec- 
trical connecting members 128, 129 and 130 are 
prepared. 

The position of *e metai wire 121 of tiie first 
sheet 128 is at ttw m«» row and the ntti column to 
be dislocated by mac and nbc from the center. The 
position of the metal wire 121 of the tiiird sheet 
130 is at the mth row and ttie nfli column to be 
dislocated tiy mad and nbd ionn ttie cmter. The 
vakjes of a, b, c and d taice tiie values such tiiat 



ttie upper and lower metal wires 121 are conducted 
to each ottier but ttie righ and left wires will not be 
etectrically conducted to each ottier. Registration of 
ttie tiiree sheets of tiie electrical connecting mem- 
s bers is effected, and they are laminated by use of 
brazing, etc. to prepare an electrical connecting 
member 125. 

In this example, ttie position of ttie rnetal wire 
of the electrical connecting member Is chosen so 
10 as to have such a regular position of mtii row and 
ntti column, but it may be also random, provided 
ttiat ttie upper and lower wires are conducted to 
each ottier, while right and left wires will not bo 
conducted to each other. 
15 In ttils example, ttie case of laminating ttiree 
sheets is described, but ttie number of ttie sheets 
may be any of two or more sheets. Also, lamination 
is described to be affected by use of brazing, but 
tiie meUiod siich as metallization and/or alloy tor- 
so mation, pressurization, adhesion, etc. may be also 
employed. Further, projections as shown in Rg. 3 
may be also prowded by applying wort<ing. such as 
changing ttie cutting position of ttie electitoal con- 
necting member of tfiis example, for example. Uie 
25 metal wire 1 21 , or an apex fomi as shown In Rg. 4 
may be formed. 



(Example 4} 

30 

Rg. 14 shows ttie electrical connecting mem- 
ber to be used in tiie fourtti example. 

Rg. 14A Is a sectional view of the electrical 
connecting member In ttie course of preparation, 

35 and Rg. 14B is a perspective view of ttie above 
electrical connecting member and Rg. 14C a sec- 
tional view of Uie above. 

Previously, a holding member 126 comprising 
alumina ceramic is bored witti a hole 142 witti a 

40 diameter larger ttian 20 \im^. Next, through ttie 
hole 142 is passed a metal wire 121 compri^ a 
matal such as Au or a metal alloy of 20 lun^ In 
diameter, and a resin 123 is placed in between the 
hotifing member 1^6 and ttie metal wire 121. fbl- 

45 lowal by curing of ttie resin 123. The cured resin 

123 becomes an inten/ening matter. Then, Big met- 
al wire 121 Is slicMI at ttie positin of ttie dotted Bne 

124 to prepare an electrical connecting member 
1^. The electrical connecting member thus pre- 

50 pared Is shown in Figs. 1 4B, 1 4C. 

Also, ttie electrical connecting memiser of ttds 
example may be provided with a prpjecttoh as 
shown in Rg. 3 by applying woridng to change ttie 
cutting position of ttie metal wire 121. or an apex 
66 forim may be formed as shown in Fig. 4. 

Ottier points are ttie same as in ttie first exam- 
ple. 

Also In ttiis example, measurement of elecblcai 
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characteristics can bo done very correctly. 

- Further. reHability of various charaoteisfics is 

also excellent 

In the first example to the fourth example as 
shown above, the connecting porflons of the elec- 
trical circuit and the eiedroconductive members of 
the electrical connecting member are arranged reg- 
ularly in rectangular shape, but the manner In 
which they are arrnged is not limited to these 
examples, and also the numbers of the connecting 
portions and the electrocondudive members may . 
be any desired numbers. 

According to the present exemplary embodi- 
ments, a number of effefts as mentioned below are 
obtained. 

(1) Since probing is possible regardless of 
whore the part to be measured, particularly the 
connecting portion of the semiconductor elemeitt 
may be placed (particularly internally), It has be- 
come possible to perform probing of a semicon- 
ductor element having more connecting pointe than 
the wire bonding system. TAB system of the prior 
art, whereby a probe card suited for multiple pin 
number can be provided. Further, due to the pres- 
ence of an insulaHng substance Isetween adjacent 
metals of the electrical connecting meniber. there 
Is no electrical conduction between the adjacent 
eiectroconductive members even when the adja- 
cent pitch may be narrower, whereby it has be- 
come possible to effect probing of a semiconductor 
element with further increased multiple points than 
hi the CCB system. 

(2) Because the plural number of eiedrocon- 
ductive members of the elecWcal connecting mem- 
ber exposed in the vicinity of the material to be 
•measured have substantially the same shape, the 
farce applied on the connecting portion of the 
material to be measured becomes substantlaHy the 
same, whereby a probe card capable of measuring 
stably without giving a damage to the material to 
be measured can be obtained. Finther, since the 
tip end of the eiectroconductive merniwr can be 
arranged easily at a desired position, it has be- 
come possible to prepare a probe card at low cost 

(3) By making the thickness of the electrical 
connecting member thinner, eiectrtcsd resistance 
becomes smaller, and further floating capacity and 
noise from external world can be reduced. 

(4) Even when the tip end of the eiectrocon- 
ductive member of the electrical connecting mem- 
ber may be abraded, reproduction is possible and 
therefore a probe card enriched in durabiflty can be 
obtained. 

(5) Because the electrical connecting mem- 
bers of the probe card can be exchanged easily, 
and also the diameter or the adjacent pitch of the 
semiconductor element can be varied by varying 
the diameter or the adjacent pitch of the eiec- 



troconductive member, it has become possible to 
effect probing of semiconducler elements which 
may be substaidially the same or different to in- 
crease general purpose availaWnty. 

s (6) By setecOng a material which vwll reduce 

noise as the insulator of the eleclricai connecting 
member, the electromagnetic noise generated from 
the semiconductor element and the noise from the 
external worid can be reduced, whereby it has 

70 become possible to obtain a probe card having 
excellent characterisfics; 

(7) By selecting a material with good thermal 
conduoflvity for the Insulahir of the electrical con- 

- necb'ng member and the oirodt sub^ate, it has 
rs become po^'ble to escape rapidly ttie heat gen- 
erated from the semiconductor during measure- 
ment 

(8) i3urfi^ preparation steps. It Is n(rt neces- 
sary to mount the respective eleotrioal members by 

20 holding IndividuaMy by use of implements, etc.. and 
therefore it has become possible to simplify the . 
steps and shorten the preparation time. 

Furttier, in the second invention. In addition to 
the above effects (1) to (8), the following effects are 

2S obtained. 

0) Connection between the connecting por- 
tkjn of the electrical circuit part and the electrocon- 
ducfive member of the elecWcal connecting mem- 
ber can be surely effected, and therefore a firm 

30 probe card with strong mechanical strength can be 
obtained, and also management and handling after • 
preparation become easier. 

(10) Also, electrical badness and contact re- 
sistance at fte connecting portkjn in tfie above (9) 

36 can be remaricably deaeased. 

Also, In the third invention, by use of the probe 
card having the above effects (1) to (8), the follow 
ing effects are obtedned. 

(11) Due to reduction in electrkal resistance 

40 mi fkjaflng capacity and noise from the extemd ^ 
worid. it has become possible to measure electrical 
chat^rcteristics of semiconductor element, etc. cor- 
rectly and at high precision. 

(12) Registraflon during n»easuremerrt has 
4S become easier, and also substantleliy the same 

semiconductor can be measured with the same 
probe card, and further a pfcjraiity of semiconductor 
elements, etc. can be easily meausred, whereby 
measuring worWng can be effected more efficlent- 
50 ly. 

Further, in the fourth invention, by use of the 
probe caKl having Uie above effects of (1) to (10), 
the fblfcwving effect can be obtained. 

(13) Due to decrease of electrical badness 
88 and contact resistance, measurement of electrical 

characteristtes of a semfcwnductor element can be 
done coaecay at high predsion. whereby measure- 
ment with high reliability is rendered possible. 
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(Exampta 5) 

The fifth example of the present invention is 
described below by refsning to Rgs. ISA to 15C 
and Figs. 8A to 8C, but the baste constitution is the 
same as the first exmnple, and its explanaSon is 
ontitted. 

The probe card of this exmaple has a spedlic 
feature in having a vibrator 253 which vibrates the 
other end of the metal member 107. 

The preparation example of the electrical con- 
necting member 125 which confitutes the probe 
card according to this exampia is the same as 
shown in Bgs. 9A to 9C described in the first 
example, and its explanation is omitted. 

The eiectricai connecting member 125 pre- 
pared as shown in l=lgs. 8A to 9C Is connected to 
the circuit substrate 104^ and subsequently fixed 
and supported i>y plastering the supporting plate 
251 on the back surface of the circuit substrate 
104. Then, fixing and supporting 'are effected by 
plastering at least a part of one end 253 of the 
bimorph piezoelectric element 252 onto the sup- 
porting plate 2Si to constitute the probe card 200. 

The other end of the bimorph piezoelectric 
element of the probe card 200 is fixed otm the 
external supporting, plate. 

The bimorph piezoelectric element 2S2 in this 
example has a structure wHh piezoetectric ceramic 
plates 255 plastarad on both surfaces of an elastic 
shim plate 254. The piezoelectric ceramic plats 
255 on the back of the elasac shim plate 254 
cannot be seen. 

The exfiosed pbriions erf a plural!^ of the eiec- 
troconducSve members 107 of the electrical con- 
necting member 125 of the probe card prepared 
according to such method are brought Into contect 
with the connecting portions 105 of the semicon- 
ductor element 101. ' 

Then, the bimorph plezoelecAic element ^ Is 
vibrated on the drEming in the direction substan- 
tially perpendicular to the paper surtece. VIbratton 
is transmitted throu^ the supporting plate 251. the 
circuit substrate 104^ the elecb1c»l connecting 
member 125, whereby a plurality of the eledrocon- 
ductive members 107 on the semiconductor ele- 
ment skle are vibrated to destroy the surfce oxide^ 
of Al at the cormecting portions 105 of the semi- 
conductor 101. By tlUs. the contacdng resistance 
between the electroconducfive member 107 of the 
electrical connecting member 125 and the connect- 
ing portion 105 of the semiconductor element be- 
comes smaller. Then, vibration is stopped, and the 
semiconductor element 101 is electrically mea- 
sured. - 

in the case, of this example, the supporting 
plate 251 Is provfcjed. but one end ^ of the 
bimorph piezoelectric, element 252 may be fijoad 



and supported i}y plastering it alreciiy onto at least 
a part of the circtdt substrate 104. Also, in the case 
of this example, the bimorph piezoetectric element 
252 is used, but any other vibratable material may 

5 "beemptoyed. 

Next, the method for measuring 0ie electrical 
characteristics of Ihe part to be'measured with the 
probe card 200 prepared as described above Is to 
• be described by refenfng to Rg. 15C. 

10 In this example, a semiconductor element 101 
is prepared as the part to be measured. The semi- 
conductor element 101 has the connecting porflons 
arranged with a pHch df 40tun. 

I^istratkm Is effected so that lha connecting 

IS portkxi 105 of the semlconchictor element 101 may 
conraspond to the connecting portion 109 of the 
electrical connecting- member 125, and after reg- 
istration, the connecting portion 105 of the semi- 
. conductor element 101 {of this example, compris- 

20 Ing Al) is connected to the connecting portion 109 
of the eiectricai connecb'ng member 125 <in this 
example, comprising W) (Rg. ISC) to canry out 
measurement of electrical characteristics. In this 
case, connection is temporary, and detachment 

25 may be possible after completton of measurement 
When measurement Is conducted repeatedly 
white repeating detachment of the semiconductor 
etement 101 to the probe card, abrasion of the 
eiectroconductle portion Is found to be little. 

30 In this example, measurement of the eiectricai 
characteristics caii be done extremely conrecdy. 



(Exampte 6) 

35 

i=Ig. 16 shows ihe sixth exampte. 
This exampte has substantially the same con- 
sStution as the second example, but is different 
therefrom in that a vibrator provided. 

40 Also, in this example, the position where the 
vibrator is provkted and the vibratten dlrectkm are 
different froni those shown in the fifth example. 
More spedflcaly. in this exampte, tiie vibrators are 
provided at both of ttio probe card 200 and the 

4S vicinity of the semiconductor element 101 . 

The piezoelectric element 261 mounted at the 
probe card 200 is fixed and supported by mounting 
It onto the citcuH substrate 104 The vibration di- 
rectton is verttoal ratelive to the paper surf&ce. For 

so this purpose, ttie etecboconductlve member 107 on 
the semiconductor element 101 side Is vibrated 
vertteally relative to the paper surface. 

At least a part of the bimorph piezoelectric 
element 262 mounted in the vkanity of the semi- 

66 C9nductor element 101 is mounted on the support 
263 to be fixed and supported thereon. On the 
support 263 is fixed arid supported the sismicoii- 
ductor etement by such melhod as suction, ete. 
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TTw bimorph pJezoelectric etemont 162 is vibrated 
In the direction substanfially perpendicular to the 
paper surface to vibrate the support zra, and also 
vibrate the connecttng protion 105 of the semicon- 
ductor element 

In this example, during measurement of the 
part to be measured, although administration be- 
tween aie semiconductor element 101 which is the 
part to be measured and the probe canl aJO is 
required, con^ registration with the electrical con- 
necting member 125 is not required In this exam- 
ple. 

Also in this example, measurement of the elec- 
trical characteristics can be done very coneotly. 

Other points are the same as In the fifth exam- 
ple. 

As the electrical connecting member to be 
used in the above fifth and slidh examples, those 
as shown in Rg. 13 and f=ig. 14 can bo used as a 
matter of course. 

Abcording to the fifth and sixth examples, ttie 
following effects are obtained. 

(1) Since probing Is possible regardless of 
where the part to be measured, jjarticuiariy the 
connecting portion of the semiconductor element 
may be placed (particularly Internally), it has be- 
come possible to periorm probing of a semicon- 
ductor element having more connecting points than 
tiie wire bonding system. TAB system Of the prior 
art," whereby a probe card suited for multiple pin 
number can be provided. Further, due to the pres- 
ence of an insulating substance between adjacent 
metals of tiie electrical connecting member, there 
Is no electrical conduction between ttie adjacent 
electraconductive members even when the adja- 
cent pitch may be made narrower, whereby ft has 
become possible to effect probing of a semicon- 
ductor element witti further increased muWple 
points tiian in the CCB system. 

<2) Because tiie plural numbeif of eledrocon- 
ductive members of tfie electrical conriee^ng mem- 
ber exposed in tiie vicinity of tiie material to be 
measured have substantially tine same shape, the 
force applied on tiie connecting portion of the 
material to be measured becomes substantially the 
same, whereby a probe, card capable of measuring 
stably without giving a damage to Hie material to 
bo measured can be obtained. Furtiier. dnce the 
tip end of the electroconductive mernber can be 
an'anged easily at a desired position, it has be- 
come possible to prepare a probe card at low cost 

(3) By-making the thickness of the eiecWcal 
connecting member thinner, electrical resistance 
becomes smaller, and further floating caiMcity and 
noise from external world can be reduced. 

(4) Even when tiie tip end of ttie electrocon- 
ductive member of tiie electrical connecting mem- 
ber may be abraded, reproduction is posaTila and 



flierefore a probe card enriched in durability can be 
obtained. , 

(5) Becaise the electrical connecting mem- 
ber's of the probe card can be exchanged easily. 

5 and also the cBameter or the adjacent pifch of the 
semiconductor element can be varied by varying 
the diameter or the adjacent pitch of ttie elec- 
traconductive member, it has become possible to 
effect probing of semiconductor elements which 

TO may be substantially ttie same or different to in- 
crease a general purpose availability. 

By selecting a material which will reduce 
noise as the insulator of tiie eleclricai connefcting 
member, the electromagnetic noise generated from 

rs the semiconductor element and tiie noise from tiie 
extomal world can be -reduced, whereby it has 
become pos^bie to obtain a probe card having 
excellent characteristics. 

(7) By selecting a material witii good ttiermal 

20 conductivity for the insulator of ttie eleclricasi con- 
necting member and the circuit stAs&brats, It has 
become possible to escape rapidly tiie heat gen- 
erated from tiie semiconductor dwftig measure- 
ment 

25 (8) During preparation steps, it is not neces- 

sary to mount tiie respective electrical members by 
holding individually by use of implements, etc.. and 
thetefbre it has become possible to simplify tiie 
steps and shorten ttie preparation time. 

30 (9) By vibrating relatively a plurality of oloc- 

trical connecting members in contact witti tiie con- 
necting portion of tiie part to be measured, ttie 
surface oxide film formed at tiie plurality of elec- 
trical connecting portions and/or ttie connecting 

3S portion of tiie part to be measured is destroyed or 
the dust attached Is scattered, whereby it has be* 
come possible to maice «ie contact resistance 
smaller. Further, by vibrating ttie plurality of ttie 
electrical connecting members on ttie side of tiie 

40 part to be measured and/or tiie part to be mea- 
sured at ttie time ottier ttian during contact, ttie 
dust attadied can be scattered and it has become . 
possible to remove the dust by way of suction, etc. 
Also, in ttie second invention, by use of the 

45 probe card having ttie above effects (1) to (9), tlie 
following effects are obtained. 

(10) Due to reduction in elecWcal resistance 
and ftoaSng capacity and noise from tfie external 
world. It has become possible to measure electrical 

so characteristics of semiconductor element etc. cor- 
rectly and at high precision. 

(11) Ftegisttation during measurement has 
become easier, and also substantially tiie same 
semiconductor can be measured witii ttie same 

ss probe card, and further a plurality of semiconductor 
elements, etc can be easily meausred. whereby 
measuring woridng can ba effected more effldent- 
ly. 
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(12) Prior to and/or during measurement of 
the part to be measured, the surface ojdde fibn is 
dystroyed by giving vibicition to the other end of 
the electroconductive members and or the con- 
necting portion of the part to be measured to 
scattered and remove the attached dust thereby 
maldng the contact resistance snudler, whereby it 
has become possible to measure bettor the elec- 
trical diaracteristlcs of -the semiconductor element, 
etc. at high reliability. 

Further, in the third invention, by use of the 
probe card having the above effects of (1) to (9), 
the following effects can be obtained. 

(13) Connection between the connecting per- 
tlon of the electricasi circuit part and and elec- 
troconductive. member of the electrical connecdng 
member can be surely effected, whereby a firm 
probe card witti strong mechanical strength can be 
obtained and also management and handling after 
preparation become easier. 

(14) Bectrical badness and contact resis- 
tance at the connecting portion In the above (13) 
can be remarkably decreased. 

F^urther, In the fourth Invention, by use of the 
probe card haAring the above effect os (1) to (9) 
and (13) to (14). the following effect can be ob- 
tained. 

(16) Due to decrease in electric^ badness 
and contact resistance, measurement of the elec- 
trical characteristics of the senrfoondudor element, 
can be done at mora correct and higher precision, 
whereby measurement of Mgh reliability is ren- 
dered possible. 



(Example 7) 

The seventti example of this present Invention 
Is to be described by refenlng to Figs. 18A to 19C 
and Figs. 9A to 90. 

The probe canj 200 according to this example 
has an electrical conneoflng member 125. The 
electrical connecting member 125 has a hpldng 
member 111 comprising an electrical insulating 
material of an organic material and a metal mem- 
ber 107 which is an electroconductive member 
embedded in the holding member 111, with one 
end of the metal member 107 being exposed at 
one surface of the holding member 111, while the 
other end of the metal member 107 exposed on 
the other surface of the holding member, and also 
has a wiring pattern 300. 

The preparation example of the electrical con- 
necting member 125 constituting the probe card 
according to this example is ttie same as shown in 
Figs. gA to 9C as described in the first ^cample, 
and its detailed description is omitted. 

For mcMng the wiring pmtem 300 on the elec- 



trical connecting memt)er 125 prepared as shown 
in Figs. 9A to 9C. copper Is attached by vapor 
deposlfion tir the sputtering method, unnecessary 
portions are patterned by etching and further gold 

s plab'ng is attached. The electrical connecting mem- 
ber thus prepared Is shown In Rg. 18. For fomia- 
tion of the wiring jaattem. it has been described that 
gold plating is attached after patterning by vapor 
deposition of copper, but any other method than 

to this method may be used. 

The electrical connecting member 125 has wir- 
ing patterns 300 on both surfaces of the holding 
member 111. 

Further, on the surfaces on the siote where the 

)6 electrical connecting portion of the metal member 
107 is made in the shape of an apex and on the . 
opposite side, plates 305 for reinforcement are 
plastered to provide a probe card 200 (Figs. 17A, 
17B). Here, the portion shaped in an apex be- 
so comes the connecting portion for connection to the 
part to be measured. 

In the case (rf this example, the plate 305 Is 
plastered, but the probe card 200 may be also 
made only with the electrical connecting member 

25 without plastering of the plate 306. 

Next the method for measuring the electrical 
characteristics of the part to be measured with the 
probe card 200 prepared as described above is to 
be descritjed by refen-lng to Fig. 17C. 

30 In tWs example, a semiconductor element 101 
Is prepared as the part to be measured. The semi- 
conductor element 101 has conneding portions 
an^inged at a pitch of 40 ixm. 

Registration Is effected so that the connecting 

36 portion 105 of the semiconduGtor element 101 may 
correspond to the connecting portion 109 of the 
electrical connecting member 125, and after reg- 
istration, the connecting portion 105 of the semi- 
conductor element fln this example, comprising Al) 

40 is connected electrfpally to the connecting portion 
109 of the ^ectricai connectir»g member 125 (Rg. 
17C), and the eiedrical d»racteristics are mea- 
sured. Connection in this case is temporary, and 
detachable after completion of the measurement 

45 When measurement is conducted repeatedly 
while repeating detachment of the semiconductor 
element 101 to the probe card, abrasion of ttie 
electroconducth/e portion material Is found to be 
little. Also, measurement of electrical characterise 

so tics can be done very conecUy. 



(Bample 8) 

ss Rg. 19 shows the eighth exarijple. 

The eighth example Is a probe card plastered 
with a plate for rebifbrcement wfich comprises 
three sheets dl elecMcal connecting members hav- 
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ing wiring patterns on both surfaces laminated on 
one another, each being metallized areltor sub- 
jected to alloy fbrniaUon flbrazed In this acample) 
for connection. Also, the present probe card Is a 
probe card capable of measuring two cfifferent 
semiconduetor elements at the same time. 

The method for preparing the electrical coei- 
necHng members 125. 128 and 129 is the same as 
in the seventii example, but the electrical connect- 
ing member 129 is not made with the metal being 
not shaped in an apex, but one under the state 
shown In Fig. 18 is used. The points dW&rent from 
the seventh example are size of «ie electrical con- 
necting member, arrangement and number of the 
metal wires 121. and the wiring pattern 300. Fur- 
ther, as the metal wires 121 of the electrical con- 
necting member 125, 128, those comprising W 
applied with spider plating are used. As the nwtal 
wit« 121 of «ie electrical connecting member 129, 
one comprising Cu applied soWer platir»g Is 
used. The three sheets of electrical corinecBng 
members 125. 128. 129. after registration, are con- 
necting mutually at the connected portion by sol- 
dering. 

The wiring pattern 300 has insujatlng film . 
which exists except for the connecting portion, so 
that no conduction occurs when laminated. Ftirlher. 
the portions other than the connecting portion lami- 
nated are adhered with an adhesive. 

In this example, plates 305 for reinforcement 
are plastered similarly as in the seventh example, 
to provide a probe card 200. 

This enables simultaneous measurement of two 
different semiconductor elements. More specifical- 
ly, measurement of electrical characteristics is con- 
ducted by connecting electrically to the connecting 
portion of the semiconductor element 101 having 
respectively different apex portions of the electrical 
connecting member 125 and 128. Other points are 
the same as in the seventh example. 

In this example, measurement Is performed 
repeatedly while repeating detachment of the semi- 
conductor element 101 to the probe card, but abra- 
sion (rf the meital member is found to be little. Also, 
electrical characteristics can be measured very 
correctly. 



(Example 9). 

Rg. 20 shows the probe card to be used In the 
ninth example. 

Rg. 20A is a sectional view in flie course of 
preparation of the electrical connecting member, 
and Rg, 2dB a sectional view of the above. 

Previoosly. a holding member 126 comprising 
alumina ceramic is bored with a hole 142 with a 
cfiameter larger than 20 iim«. Nart. through the 



hole 142 is passed a metal wire 121 comprising a 
meta! such as Au or a metal alloy of 20 u-m* in 
diameter, and a resin 123 is placed in between the 
hol(Sng member 126 and the metal wire 121. fol- 
s lowed by curing of the resin 123. The cured resin 

123 becomes an intervening matter. Then, the met- 
al wire 121 is sliced at the positin of the dotted line 

124 to prepare an electrical connecting member 
125. Also, the electrical connecting member of this 

fo example may be provided with a projection as 
shown In Fig. 18 by applying woridng to change 
the cutting position of the metal wire 121 , etc., or a 
projection shaped in an apex form may be fPnned. 
Than, the wiring pattern 300 Is provided to give 
IS a probe card 200. 

Other points are Uie same as in the seventh 
example. 

Also in this wcampie. measurement of electrical 
characteristics can be done very oorredly. FurUier, 
i» reliability of various characteristics te also excellent 



(Example 10) 

2S Rg. 21 shows the tentti example. 

In tills example, tiie electrical connecting mem- 
ber 125 Is dSfferent from Uie electrical connecting 
member shown in Uie seventh example. More spe- 
ciflcaily. tiie electrical connecting member 125 is 

30 nanower in pitch mutually between the metal mem- 
bers 107 ttian that shown in the seventh example. 
Also. In tills example, the pitch mutually between 
the metal members 107 is sot at an Interval nar- 
rower ttian ttie Interval between tiie connecting 

35 portions 105 of the semiconductor element 101 
which is the part to be measured. 

In. short, in the seventh example, correct reg- 
istration between ttie semiconductor element 101 
and tiie electrical connecting member 125 is re- 

40 quiredd during measurement with ttie probe card, 
but In this example, by selecting ttie connecting 
dimen^s of ttie semiconductor element (Pn. 
du) and ttie connecting dimensions of tiie elec- 
trical connecting member (Pu, diz) at suitable 

4S values. conneiCBdn may be also possible with sub- 
stantially con'ect registration. 

Ottier points are ttie same as in ttie seventii 
example. 

Also in tills example, measurement of electilcal 
so characteristics can bo done very correcBy. 

By constituting tine probe card as shown in tiie 
seventti example to tiie tentti example, various 
effects as menttoned below can be obtained. 

(1) Since probing is possible regardless of 
68. where ttie part to be measured, particuiariy ttie 
connecting portion of ttie semiconductor element 
may be placed (particuiariy mtemally). It has be- 
come possible to pertomi probing of a semicon- 
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ductor etefnent having more connecting points than 
the wire bonding system, TAB system of the prior 
art, whereby a probe card suited for multiple pin 
number can be provided. Also, for the above rea- 
son, multi-chip simuitaneous probing of semicon- s 
dudor elements is rendered possiBle. Further, due 
to the presence of an insulating substance between 
adiacent metals of the efisctrical connecfir^ mem- 
ber, tfiere is no electrical conducSon between the 
adjacent electroconductive members even when 10 
ttie adjacent pitch may be made nanrower. whereby 
it has become possible to effect probing of a 
semfconductor element with further increased mul- 
fiple points than In the CCB system. 

. (2) Since the efecfrical connecting members rs 
can be prochiced with high density multiple pins, 
easily and at low cost, K has been rendered possi< 
bla to provide a probe card suited for high density 
multiple pins inexpensively .and easily. 

(3) Because the plural number of eiectrocon- so 
ducthre members of the electrical connecHng mem- 

ber exposed in the vicinity of the material to be 
nneasured have substantially the same shape, the 
force applied on the connecting portion of the 
material to be measured becomes substantially the zs 
same, wfiereby a probe card capable of measuring 
stably without giving a damage to the material to 
be measured can be obtained. Further, since the 
tip end of the electroconductive member can be 
an-anged* easily at a desired posifion, it has be- 30 
come possible to prepare a probe card at low cost. 

(4) By making the thickness of the electrical 
connecting member thinner, electrical resis^ce 
ijscomes smaller, and further floating capadty and 
noise from external world can be reduced. This is as 
advantageous in measuring the electrical diaracter-. 
isfics of the part to be measured such as semicon- 
ductor element, etc. 

(5) Even when the tip end of the electrocon- 
ductive member of the electrical connecting mem- 40 
ber may be abraded, reproduction Is possible and 
therefore a probe card enrk^ in durability can be 
pbtained. 

(6) The electrical connecfing members of the 
probe card can be exdianged easily. 45 

(7) The electrical connecting member can be 
connected more surely to the part to be measured, 
and also measurement can be done better. 

(8) Ourir^ prepaFaOon steps, it is not neces- 
sary to mount the respecBve eiectricai members by so 
holding individually by use of implements, etc., and 
therefore it has become possible to simplify the 
steps and shorten the preparation time. 

(9) Connection between the eiectricai con- 
necting member and the part to be measured can ss 
be more surdly effected. 

(10) Fiegistratioh during measurement has 
become easier, and also ^ substantially the same 
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semiconductor can be meausured with the same 
probe card, and further a piuraOty of semiconductor 
elements, etc. can ba ea^ly meausred, whereby 
measuring woridng can be effected more efficient- 
ly- 

(11) By consfltuting a laminated electrical 
connecting member, it has become possible to 
measure eiectricai characteristics of a plural mem- 
ber of semicondtKtor elements at ttie same time. 
By this, measurement wortdng can be simplified 
and become more efflcient 

(12) Connection mutually between eiectricai 
connecting members can be effected by metal- 
H;»llon and/or attoy formation, whereby it has be- 
come possible to reduce remarkably eiectricai bad- 
ness and contact resistance, and also to obtain a 
Hm probe card with strong mechanical strength. 
Further, by this, management and handlTng after 
preparation become easier, and further simpGfica- 
tion and higher efficiency of the measuring woridng 
are rendered possible. 

Fbr the embodiments of the present invention, 
the following effects are obtained. 

(1) By selecting a material which can reduce 
noisG for the insulator of the electrical connecting 
member, electromagnetic noise and noise from the 
external world can be reduced, whereby a probe 
card having excellent characteristtes can be <*- 
talned 

(2) By selecting a material with good thermal 
conductivity for the insulator of the electrical con- 
necting member, it has become possible to permit 
the heat generated from the semiconductor during ' 
measurement to escape rapidly. 

(3) By setting th6 piteh mutually between this 
metal members of the electrical cwtnecting mem- 
ber at an interval namjwer than the interval be- 
tween the connecting portions of the part to be 

measured such as the semiconductor element. f> 
connection can be done with substantially conrect 
registratloft. whereby simpSfiction and Mgher efH- 
ciency of the meastrement woridng are rendered 
possible. 



(Example 11) 

TTie eleventh example of the present invention 
Is described by refening to Bgs. 22A to 22C and 
Figs. 9A to 9C. 

The probe card acording to ttie present inven- 
tion has an electrical connecting member 125 and 
a vibrator 252 for vibrating a metal member 107 
exposed on Sie side of the part to be measured of 
the holding member. The electrical connecting 
member 125 has a holding member 111 compris- 
ing an eiectficaiiy insulafing material of an or^^c 
material and a metal member 107 embedded in the 
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holding member 111, with one end of the metal 
member 107 being exposed at one surface of the 
holding member 111. while the oltier end of the 
metal member 107 exposed at the other surface of 
the hokfing member, and also has a wiring pattern 
300. 

The preparation example of the electrical con- 
necting member 125 constituting the probe card 
according to this example is the same as shown in 
Rgs. 9A to 9C as described in the first example, 
and its detailed description is ontitted. 

i^r making the wiring pattern 300 on the elec- 
trical connecting member 125 prepared as shown 
in Figs. 9A to 9C on the electrical connecting 
niember 125, copper is attached by vapor deposi- 
tion or the sputtering method, unnecessary portions 
are patterned by etching and further goM plating is 
attached. The electrical connecting member thus 
prepared is shiown in Bg. ia For formatkm of .tfie 
wiring pattern, it has been described that gold 
plating is attached tSter patterning by vapor deposi- 
tion of copper, but any oito method than ttiis 
mettiod may be used. 

The electrical connecting member 125 has wir- 
ing pattems on 300 on botti surfaces of ttie hokflng 
member 111.- 

Further, on tiie surfaces on the side where the 
electrical connecting portion of «ie metal ixiember 
107 is made In tiie shape of an apex and on ttie 
opposite side, plates 305 for reinforcement are 
plastered to provkje a probe card 200 (Figs. 22A, 
22B). Hsn, ttie portion shaped in an apex be- 
. comes the connecting jportton for connection to the 
part to ,be measured. 

In the case of this example, the plate 305 Is 
plastered, but the probe card 200 may be also 
made only witti the electrical connecting member 
witiiout plastering of the plate 305. 

Then, ttie ottier end of ttie bimorph piezoeiec- 
tric element 252 is fixed extemaliy of ttie plate 305 
to pmkie a proiie card 200 O^g. 22B). 

The bimorph piezoelectric element 252 in ttiis 
example has a structure comprising piezoelectric 
ceramic plates 255 plastered on tiie botii surfaces 
of ttie elastic shim plato 254. The piezoelectaic 
ceramto plate 255 on ttie back of ttie elasUc shim 
plate 254 cannot be seen. 

The exposed i^rttdns of 8 plurality of ttie metal 
members 107 of the electrical connecting member 
125 of the probe card 200 prepared according to 
such mettiod are brought into contact witti ttie 
connecting porfions 105 of ttie semkxMiductor ele- 
ment 101. 

Then, ttie bimorph piezoeiectrfc element 252 is 
vibrated on ttie drawing in ttie direction substan- 
fially perpendicular to ttie paper surface. Vibratton 
is transmitted to ttie plato 305. ttie electrical con- 
necting member 125, whereby a plurality ttie 



metd members 107 on ttie semiconductor element 
side are t^brated to destroy ttie surface oxide of Al 
at ttie connecting portions 105 of ttie semiconduc- 
tor 101. By ttiis, ttie contact resistance between ttie 

6 metal members 107 of ttie electrical cennecttng 
member 125 and ttie connecting portions 105 of 
ttie semiconductor element 101 becomes smaller. 
Then, vibration is stopped and the semiconductor 
element 101 is electrically measured. 

10 Also, in ttie case of tills example, tiie bimorph 
piezoelectric element 252 is used, but any material 
capable of vibratton may be used. 

Next ttie mettiod for measuring ttie electrical 
characteristics of ttie part to be measurisd witti ttie 

>s probe card 200 prepared as described above is to 
be described by refening to Fig. 17C. 

In ttiis example, a semlbonductor element 101 
is prepared as tiie part to be measured. The isemi- 
conductor element 101 has connecting portions 

20 anranged at a pitch of 40 um. 

l=iegjsfratton is effected so that tiie connecting 
portion 105 of the semiconductor element 101 may 
correspond to the connecting portion 109 of ttie 
electrical connecting member 125, and after reg- 

as istrafion, ttie connecting portion 105 of tiie seml- 
oonductor element On ttiis example, comprising Al) 
is connected electrically to ttie connecting portion 
109 of tte electrical connecting member 125 (Fig. 
22C), and ttie electrical charactoristics are mea- 

30 sured. Connection in ttiis case is temporary, and 
detachable after completton of ttie measurement. 

In ttiis.. example, when measurement Is con- 
ducted repeatedly while repeating detachment of 
the semiconductor element 101 to ttie probe card, 

ss abrasion of ttie electroconductive portion material is 
found to be tittle. Also, measurement of electrical 
characteristics can be done very conrectty. 



40 (Example 12} ^ 

Fig. 23 shows ttie twelfUi example. 
The twelfth example is a probe card plastered 
with a plate for reinforcement, which comprises 

4S ttiree sheets of electrical connecting members hav- 
ing wiring pattems on botti suriaces laminated on 
one anottier, each being mstallized and/or sub- 
jected to alloy fbnnatton (brazed In ttiis example) 
for connection. Also, ttie present probe tiard is a 

50 ptobe card capable of measuring two ctiff^l 
semiconductor elements at ttie same time. 

The method for preparing ttie electrical con- 
necting members 125, 128 and 129 is the same as 
In ttie eleventti example, but ttie electrical connect- 

ss ing member 129 is not made witti ttie metal being 
not i^aped in an apex, but one under ttie state 
shown in Fig. 18 is used. The points different 1mm 
ttie eleventti example are size of ttie eiecblcai 
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connscting mertiber, arrangement and number of 
the metal wires 121. and the wiring pattern 300. 
Further, as the metal wires 121 of electrical con- 
necting members 125, 128, those comprising W 
applied with solder plating are used. As the metal 
wire 121 of the electrical connecting member 129, 
one comprising Cu applied with solder plating is 
used. The ttiree sheets of electrical connecting 
members 125, 128, 129, after registration, are con- 
nected mutually at the connected portions by sol- 
dering. 

The wiring pattern 300 has insulating film 
which exists except for the connecting portion, so 
that no conduction occurs when laminated. Further, 
tiie portions ottier ttian the connecting portion lami- 
nated are adhered with an adhesive. 

In tills example, plates 30S for reinforcement 
are plastered similarly as in tiie eleventii example, 
to provide a probe card 200. 

Further, in ttiis example, the position at which 
tiie vibrator is mounted and ttie vibration direction 
are different kom tiiose shown in tiie eleventii 
ffi<ample. That Is, in ttiis example, tiie vibrator is 
mounted at botii of the probe card 200 and the 
vicinity of tiie semiconductor element 101 . 

The piezoelectric element 261 mounted at the 
probe card 200 is mounted on tiie plate 305, and 
furttier fixed and supported externally. The vibra- 
tion direction Is vertical relative to tiie paper sur- 
face. AcconJingiy, thd metal members. 107 on the 
semiconductor element 101 side Itrs also vibrated 
In tiie vertical direction relative to the paper sur- 
face. 

At least a part of tiie bimorph piezoelectric 
elements 262 mounted in the vicinity of tfte semi- 
conductor element 101 is mounted on the support 
to be fixed and supported ttiereon. On the support 
263, ttie semiconductDr element 101 is fixed and 
supported by way of suetion, etc. The vibrating 
direction of tiie bimorph piezoelectric element 162 
is vertical relative to tiie paper surface to vibrate 
the support 263 and also vibrate tiie connecting 
portion 105 of tiie semiconductor element 101. 

This example enables simultaneous measure- 
ment of two 
Mors spedflcall 
acterisflcs is conducted by connecting electrically 
to ttie connecting portion of ttie semiconductor 
element 101 having respectively different apex por- 
tions of ttie electrical connecting members 125 and 
12a Also, Ihe piezoeiei^ element 261 may be 
adhered direc^y to the electrical connecting mem- 
ber m or lambiated togettier wtth ttie electrical 
connecting member. Otiier points are tiie same as 
in the eleventii example. 

In this example, measurement is performed 
repeatedly while repeating detachment of ttie semi- 
conductor element 101 to ttie probe card, but abra- 



sion of ttie metal member is found to be littie. Also, 
electrical charactoristtcs can be measured very 
conectiy. 

13) 



Fig: 20 shows ttie probe card to be used in ttie 
thirteenth example. 

fo Fig. 20A is a sectional view in tiie course of 
preparation of tiie electrical connecting member, 
and 20B a sectional view of the above. 

Previously, a holding member 125 comprising 
alumina ceramic is bored witii a hole 142 wltti a 

J6 CKameter larger ttian 20 urn*. Next, ttirough ttie 
hcde 142 Is passed a metal wire 121 comprising a 
metal such as Au or a metal alloy of 20 ixm^ in 
diameter, and a resin 123 Is placed in between tiie 
holding member 126 and ttie metal wire 121, fol- 

20 lowed by curing of ttie resin 123. The cured resin 

123 becomes ah intervening matter. Then, ttie met- 
al wire 121 is sliced at tiie posltin of the dotted line 

124 to prepare an electrical connecting member 
125. 

2S Also, ttie elecblcal connecting member of tiiis 
^cample may be pro\rided with a projection as 
shown In Fig. 18 by applying worldng to change 
the cutting position of tiie metal wire 121, ete., or a 
projection shaped In an apex fonn may be fbnned. 

30 Then, ttie wiring pattern 300 Is provided to give 
a probe card 200. 

Other points are tiie same as hi ttie eievehtfi 
example. 

Also In tills example, measurement of elecblcal 
36 characteristics can be done very conectiy. Furttier, 
renabllKy of various charactelstics Is also excellent 



14) 



Rg. 24 shows ttie fourteentii example. 
In this example, ttie electrical connecting mem- 
ber iZS is different ftom ttie efectrical connecting 
member shown In ttie eleventh example. More spe- 

4S cHicaiiy, ttie electrical comiecting member 125 Is 
nammer in pfo^ mutually between ttie metal mem- 
bers 107 ttian ttiat shown in ttia eleventti example. 
Also, in ttiis example, ttie pitch mutually between 
ttie metal members 107 is set at an interval nar- 

50 rower ttian ttie inten/al between ihe connecting 
porfions 1<» of the sendconductor element 101 
wMch is the part to be measured. 

In short, in ttie eleventii example, conect reg- 
istration between the semiconductor element 101 

6S and ttie electrical connecting member 125 is re- 
quired during measurement with the probe card, 
but in ti^ example, by selecting tiie connecting 
dimensions of ttie semiconchictor element (Pu, 
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dii) and the connecting dimensions of ttie ^ec< 
tricsri connecting member (Pu, dia) at suitable 
values, connection may be also possible witti sub- 
stantially correct registration. 

Other points are the same as in the eleventh s 
example. 

Also In this example, measurement of electrical 
characteristics can be done very conectly. . 

By constituting the probe card as shown In the 
eleventh example to the fourteenth example, var- id 
ious effects as mentioned below can be obtained. 

Since probing is possible regardless of where 
ttie part to be measured, particularly the connect- 
ing portion of the semiconductor element may be 
placed (particularly internally), it has become possi- 76 
ble to perfonn probing of a semiconductor element 
having more connecting points ttian flie wire bond- 
ing system, TAB system of the prior art, whereby a 
probe card suited for multiple pin number can be 
provided. Also, for ttie above reason, multi-chip zo 
simultaneous probing of semiconductor elements is 
rendered passible. Further, due to ttie presence of 
an insulating substrate between adjacent metals of 
ttie electrical connecting member, ttiere is no elec- 
trical conduction between the adjacent etectrocon- zs 
ductive members even when ttie adjacent pitch 
may be made nanower, whereby it has become 
possible to effect probing of a semiconductor ele- 
ment wHh.furttwr increased mulfipie points ttian in 
tti^ CCB system. ao 

Since ttie electrical connecting members can 
be produced witti high density multiple pins, easily 
and at low cost, it has been rendered possible to 
provide a probe card suited for high density niul- 
ttple pins inexpen^veiy and easHy. . as 

Because ttie plural number of electroconduc- 
ttve members of ttie electrical connectfng member 
exposed in ttra vicinity of ttie material to be mea- 
sured have substantially the same shape,, the force 
applied on ttie connecting portion of the material to 40 
be measured becomes substantially tiie same, 
whereby a probe card capable of measuring stably 
witijout gjving a damage to ttie mrterial to be 
measured can be obtaihed. Furttier, since ttie tip 
end of ttie electroconductive member can be ar- « 
ranged easily at a desired positton. it has become 
possible to prepare a probe card at low cost 

By making ttie ttiiclcness of ttie electrical con- 
necfing member ttiinner, Electrical resistance lie- 
comes smaller, and forOier floating capadty and so 
noise from external wortd can be reduced. This Is 
advantageous in measuring ttie electrical character- 
istics of the part to be measured such as semicon- 
ductor element, etc. 

Even when ttie tip end of tiie electrocoiiducave ss 
member of ttie electrical connecting member may 
be abraded, reproduction is possible and ttiersfbre 
a probe card enriched in durability can be ob- 



tained. 

The electrical cormecting members of ttie 
probe card can tje exchanged easily. 

The electrical connecting member can be con- 
nected more surely to ttie part to be measured, 
and also measurement can be done better. 

During preparation steps, it is not necessary to 
mount ttie respective electricai members by hold- 
ing IndlvlduaBy by use of implements, etc, and 
ttierefore it has become possible to simplify the 
steps and shorten ttie preparation time. 

By vibrating ttie plurality of metal members 
contacted witti ttie connecting portions of ttie part 
to be measured relattvely. ttie surface oxide fflm 
formed on ttie plurality of metal members and/br 
ttie part to be measured cai be destroyed! and 
also ttie dust attached can be scattered, whereby it 
has become .possible to make tiie contact resis- 
tance smaller. Furttier, by vibrating a plurality of 
electrical connecting members on ttie side of ttie 
part to be measured andtor ttie part to be mea- 
sured at ttie time otfier ttian during contact, ttie 
dust attached can be scattered and ttie dust can be 
removed by way of suction, etc. By this. It has 
become possible to measure ttie electrical char- 
acteristics of a part to be measured such as semi- 
conductor element, ete. belter witti higher reliabil- 
ity. 

Connection between ttie electrical connecting 
member and ttie part to be measured can tte more 
surely effected. Also, ttie effect of breaking ttie 
surface oxWe film Is enhanced to make further 
better measurement feasible. 

Registration during measurement has become 
easier, and also substantially ttie same semicon- 
ductor can be measured vntti ttie same probe card, 
and furttier a plurality of semiconductor elements, 
eto. can be easily meausred, whereby measuring 
woridng can be effected mora effidentiy. 

By constituting a laminated electrical connect- ^ 
ing member, it has become possible to measure 
electrical characteristics of a plural number of - 
semkxjnductor elements at Uie same time. By ttils. 
measurement woridng can be slmpHfled and be- 
come more efRdent 

Connection mutually between electiicai con- 
necting members can be effected by metallization 
and/or aikiy formation, whereby It has become pos- 
sible to reduce remaricabiy electirical bacbiess and 
contact resistance, and also to obtain a firai probe 
card Witt) strong mecharHcal stiwigtti. Rirttier, by 
ttiis, management and handling after preparation 
become easier, and further simpMcatton and high- 
er efficiency of fflie measuring woridng are ren- 
dered possible. 

For tfie embodiments of ttie present inventton. 
«ia following effects are obtained. 

(1) By selecting a material which can^ reduce 
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noise for the insulator of the electrical connecting 
member, eiectrpmagnetic noise and noise from the 
external world can be reduced, whereby a probe 
card having excellent characteristics can be ob* 
talned. 

^ By selecting a material with good thermal 
conductivity for the insulator of the electrical con- 
necting member, it has become possible to pennit 
the heat generated from the semiconductor chiring 
measurement to escape rapidly. 

(3) By setting the pitch mutually between the 
metal members of the electrical connecting mem- 
ber at an intarvai namower than the interval be- 
tween the connecting portion of the part to be 
measured such, as the semiconductor element 
connection can be done with substantially conwt 
ragistratiOTi. whereby simpRfictlon and higher efn- 
dency of the measurement worWng are rendered 
possible. 



(Example 15} 

Tlio fifteenth example of the present invention 
is described by refening to Bg. 2S and l=ig. 9. 

A preparation example Is shown in Fig. 9. first 
the electrical connectirig member 125 is described 
by refening id a preparatton example of the eleo- 
trteal connecting member 125. 

f=igs. 9A to 9C show a preparation example. 

First as shown in Rg. 9A. a metal wire 121 
comprising a metal such as Au or an alloy with a 
diameter of 20 um^ is wound around a rod 122 
with a pitch of 40 urn, and after windbtg. the above 
metal wire 121 is embedded in a resin 123 such as 
of polylmide. After embedding, the above re^n 123 
is cured. The cured resin 123 becomes an insula- 
tor. Then, It Is sliced to prepare an electrical con- 
necting member 125. The electrical connecting 
member 125 thus prepared is shown in Figs. 9B 
andSC. . 

Itien. for mdcbig a wiring pattern 300 on the 
electrical connecting member 125, copper is at- 
tKhed by vapor deposition or the sputterirjg metfi- 
od. arid patterning Is erffacted by etching of the 
copper at unnecessary portions, followed further by 
attachment of gold plaOng. 

The electrical connecting member 125 thus 
prepared Is shown in Fig. O). It has been de- 
scribed that copper for pattemlng Is atta^ed. 
etched and gold plating is attached, but {Mtteming 
may be effected by use of oUier methods than this 
method. 

The electrtcal connecting member 125 has wir- 
ing patterns 300 on both surfoces of the hdding 
member 111. 

In the thus prepared electrical connecting 
member 125, ttie metal wire 121 constibites the 



metal member 107. and the resin 123 constttutes 
the holding member (insulator) 111. 

In the electrical connecting member 125, the 
metal wires 121 which become the metal memlier 

5 are mutually insult electrically from each other 
wWi the resUfi 123. Also, one end of the metal wire 
121 Is exposed on the drcuit substrate 104 side. 
The oriie end exposed becomes the connecting 
portion lOaof the semiconductor element 101. 

TO Next as shown In Fig, 25A, a semiconductor 
element 101 and an electrici connecAng member 
125 are prepared. The semlconckjctor element 101 
to be usisd in the present Invention has internally a 
large number of connecting portions 102. 

IS The connecting portions iOZ has a metal ex- 
■ posed at the position corresponding to the connect 
Ing portion 108 of the electrical connecting mem- 
ber 125. 

Registration is effected so that the connecting 
20 portion 102 of the semiconductor element 101 may 
correspond to the connecting portion 108 Of ttie 
electrical connecting member 125. and after reg- 
istration, Al of Uie connecting portion 102 of tfie 
semiconductor element 101 and Au of tiie connect- 
as ing portion 108 of ttie electrical connecting mem- 
ber 1 25 are connected by metalilzaflon and/or alloy 
formation (Fig. 25B). 

Next the eiactiteal circuit part of flie member 
as prepared above (electrical circuit member) is 
30 encapsulated (Hg. 25C). In tills example, tiie semi- 
conductor element 101 is encapsulated. As ttie 
encapsulating material 170, a tiiermoplastic resin 
formulated witii powder comprising SIOs Is used, 
and as tiie encapsulation mettvxl, tiie dropwise 
35 addition tnettiod. Is used. 

Further, an insulating sheet 301 is. plastered on 
tiie surface of tiie electrical connecting membw 
125 opposite to Uiat where the semiconductor ele- 
ment 101 is connected for tfie purpose of effecting ^ 
« electrical insulation. 

Figs. 2ro to 2SQ show another encapsulation 
method. 

Fig. 250 shows an example in which a plate 
151 Is bonded onto the encapsulating material 170 

<s In Fig. 25C. and Fig. 25E an example in which the 
plate 151 is bonded to ttie semiconductor 101 on 
ttw opposite side to tiie electrical connectinb mem- 
ber before encapsulation witti tiie encapsuaiting 
materid 170, Fig. 25F an exampla In which tiie 

60 pl^ 151 is arranged in tiie vicinity <rf tiie semicon- 
ductor element 101 and encapsulated witti tiie en- 
capsulating material 170, and Fig. 25G an example 
in which cap encapsulation Is effected witii a cap 
155. which has a hollow portion isa 

66 fw tiie electrical circuit member prepared as 
described above, connectability of tiie connecting 
portions thereof is examined. As tiie result connec- 
tion is found to be efl^cted witii high reiiablKy. 
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Further, renabllity of various characteristics is 
also 'oxcoilent. 



(Bomple 18) 

i=ia. 26 shows Example 16. 

This example Is an example in wHch a semi- 
conductor element 101 covert with an insuiafino 
film 103 at the portions other than the connecting 
portion 102 is used as the eleciricai circuit part 

As the electrtcal connecting memlier 125, one 
shown in Fig. 18 having a wiring pattern formed on 
the surface Is used. 

Such electrical connecting member 125 can be 
prepared according to the same method as de- 
scribed in the first example shown in Fig. &. 

in the present example, the amount of . the 
metal wire 121 is made 10 um. but any amount 
may be used. 

As the method fbr having the metal wire 121 
protnided, etching Is not Hmtiative, but any other 
chemical method or mechanical method may be 
employed, 

Th^, wiring patterns are provided on both 
surfaces' di the holding member 111 to prepeore an 
electrical connecfing member 125. 

The protruded portion may be also modifiisd by 
haying the electrical connecflng member 125 sand- 
wiched between a mold having a. concavity at the 
position of the metal wire 121 and collapsing the 
prpiectlon 126 of the metai wire 12i; thereby for- 
ming a bump ISO. In this case, the metal wire 121 
will be dropped off from the insulator ill with 
difficulty- 

Also. In this example, the metal wire 121 con- 
stitutes the me^ member 107 and. further, the 
resin 123 constitutes the insulator 111. 

For preparation of the bump, projection may be 
melted to fonn a bump, or any other method may 
be employed^ 

Also in this example, the connecting portion is 
found to be connected with high (eHabillty. 

Further, reliability of various characteristics is 
also excellent 



(Example 17) 

Fig. 27 shows Example 17. 

Beampie 17 comprises three semiconductors 
connected to the electrical connecting member 
125. 

The electrical connecting member 125 has the 
metd wire 121 profruded iiom the holding member 
shown in Example 16. The points difterent from 
Example 16 are anrangement and number of flie 
metal wbres 121, the wiring pattern and further 



formulation of powder comprising SIOz In the hold- 
ing member. 

In this example, the semiconductor elements 
201, 202, 203 are connected to the electrical con- 
necting member 125. the connecting portions 204, 
205 of the semiconductor elements 201, 202 are 
connected to the connecting portions of the elec- 
trical connecting member 125 tiirough metdUizafion 
and^ alloy tormation accorcflng to the th^al 
pressure adhesion method, and the connecting 
portion 206 of the semiconductor element 203 is 
connected to the connecting portion of the elec- 
titoei connecting method 125 under prsssurization. 

Furttier. on the surface of the electrical con- 
necting member 125 opposite to the semiconduc- 
tor element 20^ an insulating sheet 301 is secijred 
by adhesion for ei&ctrical insulation. 

Other points are tfie same as in Example 16. 

Also in this example, the connecting portions 
are found to be connected witii high relizbility. 

Further, reliability of various characteristics is 
excelient 



(Example 15) 

Ftg. 28 shows the electrical connecting mem- 
ber 125 used in Example 18. 

Fig. 28A is a sectional view In tiie course- of 
preparation of the electrical connecting member, 
Rg. 288 a perspective view of ttie above electrical 
connecting member and Rg. 28C a sectional view 
of tiie above. 

Previously, a holding member 127 comprising 
alumina ceramic is bored with a hole 142 having a 
diameter greater tiian 20 um*. Then, a metal wire 
121 comprising a metal such as Au, etc. or an alloy 
of 20 um^ is passed through Uie hole 142, and a 
resin 123 is placed in between ttie holding member 
126 and ttie metal wire 121, followed by curing of 
tiie resin 123. The cured resin 123 becomes ttie 
intervening matter. Thereafter, tiie metal wire 121 
Is sliced at ttie position of tfiis dotted line 124 to 
prepare an electrical connecting member 125. The 
electrical connecting member 125 ttius prepared is 
shown in Rg, 28B, 28C. 

Furttier, tiie drawing haying tiie wiring pattmis 
300 provided on both surfaces of tfie holding mem- 
ber is shown in Fig. 280. 

Also, the eie^cal connecting member of 'tiiis 
exan^le may be woriced to provide a projection or 
a bump. 

dttier points are the same as In Example 15. 

Also In ttiis example, tiie connecUng portions 
are found to be connected witti high reliability. 

Furttier. reiiabidty of various characteristics is 
e>o:ellent 
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(Example 19) 

Ftg. 29 shows Example 19. 

In this example, the electrical connecting mem- 
bet 125 is different from that shown in Bcample 16. 
More specifically, in the eieciricai connecting mem- 
ber 125 of this example, »» pHch mutually be- 
tween metal men»bers is narrower tt>an that shown 
in Example 16. That is, in this example, the piteh Is 
set at nanTJwer intervals mutually between the met- 
al members 107 than the Intervals between the 
connecting portions of the semiconductor element 
101. 

In short, in Bcample 16. since the connecting 
position of the semiconductor element 101 and the 
electrical connecting member 125 is arranged, cor- 
rect registration of the electrical connecting mem- 
ber 125 Is required, , but in this example, registra- 
tion between the semiconductor element 101 and 
the electrical connecting member 125 need not be 
conect For this , reason, by selecting adequate 
values for the connecting dimensions of the semi- 
conductor element 101 (dn, Pd) and for the con- 
necting dimensions of the electrical connecting 
member (dig, Pit), connection may be also possi- 
ble with substantially conrect registration. 

Other points are the same as In Example 16. 

Also In this example, th^ connecting portions 
are found to be connected with high reliability. 

Further, reliability of various characteristics; is 
excellent 

As the result of constitution of the electrical 
circuit member as shown above In Examples 15 to 
19, a number of effects shown below can be ob- 
tained. 

(1) Concerning connection of semiconductor 
element with electrical circuit part such as circuit 
substrate, lead frame, etc.. connection with high 
reliability can be obtained. Accordingly, it becomes 
possible to use it in place of .tfie wire bonding 
system, the TAB system, the CCB system used in 
the prior art. 

(2) According to the present invention, since 
the connecting portions of the elecWcal circuit part 
cat be arranged at any desired position 
{particulariy internally), more multi-point connec- 
tions become possible th^ the wire bonding sys- 
tem, the TAB system^ as Suited for connection of 
mul^ pins. Further, due to the presence of an 
Insulating substance provided previously between 
adjacent metals of the electrical connecting mem- 
ber, no electrical conduction between the adjacent 
metals will occur even if the adjacent pitch may be 
made nan-ower, whereby more multi-point connec- 
tion than the CCB system is rendered possible. 

(3) Since the amount of the metal member 
used in the electrical connecting member is minute 
as compared with the prior art, the cost will be 



lower even If an expensive metal such as gold may 
be used for the metal member. 

(4) An electrical circuit device such as high 
density semiconductor device, etc. can be ob- 

s tained. 

(5) Since the present Invention has a wiring 
pattern on the holding member of the electrical 
connecting member, it is possible to prepare a 
circuit substrate of high density aihd yet low cost. 

10 whereby It becomes possible to connect an elec- 
trical circuit part, particulariy a semiconductor ele- 
ment directly and yet easily to an elecbical con- 
necting member, reduce the number of steps and 
prepare an inexpensive semiconductor device. 

rs The electrical connecting member has a plural- 
ity of metal members embedded in a holding 
member comprising an electrical insulating ma- 
terial, with the metal members being «(po$ed on 
the both surfoces, and aUso has a wiring pattern on 

20 one or both surfaces, and therefore can prepare a 
high density and further Inexpensive circuit sub- 
strate. 

Since «i elecbfcal ctrcuit part, above all a 
semiconductor element cai be directly and yet 
26 easily connected to the electrical connecttng mem- 
bier, the number of steps can be reduced to pre- 
pare a less expensive semiconductor device. 

(1) When the electrical circuit part is con- 
nected to the electrical connecting member 

30 through metallizaaon and/or alloy formation, the 
electrical circuit part can iDe connected firmly {with 
strong strength) and surely, whereby there can be 
obtained an electrical circuit member with a con- 
nection resistance of smaller value with its variance 

3S also being smaller, and furttier with strong me- 
chanical strengtfi and very low defective ratio. 

(2) If tile electrical circuit part Is connected 
to the electrical connecting member tiirough metal- 
lization and/or alloy fbnmation. during and after 

40 preparation of tiie electrical circuit member, it is 
not required to hold tiie eledrical circuit member 
by use of an Implement, ete.. whereby manage- 
ment during and after preparation of ttie electrical 
drcuH member is easier. 

4S In the present invention, when encapsOlated by 
use of an encapsulating material, ttie electrical con- 
necting member is constituted of metal members 
embedded in ttw holding member, and therefore 
will be llttie aftected by tiie encapsualtion pressure, 

so encapsulation rate, eto. when an encapsualtion ma- 
terial IS inject, and any encapsulation m^od 
may be available. In short, it has become posdble 
to practice encapsulation according to tiie metfiod 
by use of a ttiermoplasttc resin unpracOceable in 

55 the prior art in which Injection under very high 
pressure has been required. 

In the present Invention, when a plate is bon- 
ded to at least a part of at least one suTtece of tite 
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encapsulafing material, if at least a part of of one or 
Ijotti of the plats or Vns electrical drcuit part bon- 
ded to the surface opposite to the electrical con- 
necting member of the celecfical drcint part cm- 
nected to the electrical connecting member is em- 
bedded, or at least a part of the plat0 anranged in 
the vicini^ of one or a plurality of side suriaces is 
embedded vrith an encapsulating material, the 
stress concentration can be relaxed even when 
internal stress may be generated within the device 
or external force may be applied ttiereon, whereby 
cracks, etc. which may occur firom stress con- 
centration can be prevented. Also, the plate has the 
action of elongating the route from the e)dsmal 
world to the electrical drcuit part, whereby water, 
etc. from tho outside will penetrate into the elec- 
trical drcuit part wim difficutty. THerefbre, reliability 
of the devlce can be enhanced. 

When the material of the plate is a metal such 
as stainless steel, etc.. a material of good thermal 
conductivity such as cerarnic, cartion, diamond, 
eta, the heat generated from the electrical circuit 
part can he dissipated rapidly to the external worid, 
whsrsby an electrical circuit member with exceDent 
heat dssipatlon characteristic can be obtained. Fur- 
ther, when-the material of the plate is a metal, the 
noise iimi the external worid can be shielded and 
therefoi^ the influence from noise will be received 
with dtfRcuKy. Also, the electromagnetic noise gen- 
erated from the electrical drcuit part can be shield- 
ad, whereby an electrical drcuit member with good 
cfiaracteristics can tie obtained. 

When cap encapsulation is effected in the 
present invention, Qie electrical drcuit memti^r is 
hollow and therefore generaflon of heat stress will 
be little even when heat may be applied, whereby 
an electrical circuit with high reliat)ility can be ob- 
tained. Also, when the cap is contacted with the 
electricat dreuit part and a material with good con- 
ductivity Is used ibr the cap, the heat generated 
from the electrical cbcuit part is conducted to oub 
side rapidly through the cap, and therefore an 
electrical drcuit member with more excellent heat 
diss^ng diaracteristic can be obtained. Further, 
when the cap consiste of a material of good ndse 
shielding charactsrisUc particuiarty a metal such as 
kon type, ete., an electricat circuit member with 
more excellent shielding effect can be obtained. 
When a member for control is interposed between 
the cap and tho electrical circuit member, it be- 
comes possible to assemble the parts with good 
effidency even when there occurs variance in 
height of the electrical draft parts. 

In the present Invention, when a material with 
thermal conducfivity is used for the Insulator of the 
electrical connecting member, when powder, iibei-, 
plate, rod, sphere, etc. with good thermal con- 
ductivity is (fispersed in the encapsulating material. 



heat generated from the electric drcuit part can 
esc^ msxe raf^iy to ffie external worid, whereby 
there can be obtained an electrical drcuit member 
mm good heat dts^patabiKfy. Also, when a material 

s haying a thermal expansion coeffldent approximate 
to mat of the electrical circuit part Is used for the 
insulator of the electroconductivo member, when 
one or both of powder, fiber, plate, rod, sphere, etc. 
is dispersed in the encapsulating material, the ther- 

10 mai expana'on coeffldent becomes approximate to 
. the ttramai expansion coeffldent isf the electrical 
dreuit part whereby the phenomenon of damaging 
reBablBty of electrical drcuit member such as 
cracks of encapsulating material, electrical drcuit 

rs part, or characteristic changes of the electrical dr- 
cuit part which may occur when heat is applied can 
be avdded to give an elecrical circuit member with 
l^reliabfltty. 

If all of the electrical drcuit parts are connected 

20 to the connecting layer formed by metallization 
and/or altoy formation through the electiicd con- 
necflng member, contact resistance mutually be- 
tween, the electrical drcuit parts becomes smaller 
as compared with the case when only one elac- 

25 trical drcuit part is connected. 

On the other hand, if at least one electrical 
circuit part Is conneoted by way of other cbnnec- 
tlpns than connection ty metallization and^or alloy 
formation, deterioration of the electrical circuit part 

30 which 'Occurs during metallization and/br alloy for* 
matkin can be prevented. Also, In some cases, tho 
electrical circuit part Is desired to be freely de- 
' tachable depending on the use. and in such cases, 
the demand can be corresponded to if connecflon 

36 of the electrical drcuit part Is effected by way of 
connection other tiian metallization and/or alloy For- 
mation. 

Further, by selecting a material witti great 
shiekflng eftect for the insulator, the eiecbromsQ- 
40 neUo generated from tiie etectrical drcuit part to 
Ihe external worid can be reduced, and also the 
noise entering from the extemW worid into the 
electrical drcuit part can be also reduced. 

45 

(Example 20y 

Example 20 of the present invention Is de- 
scribed by rsfening to Rg. 30 and Hg. 9. 

60 The electrical connecting member 125 used |n 
thEs example is prepared according to tiie method 
shown in Fig. 9, and has a wiring pattern formed on 
ite surface. Also, in this example, a semteonductor 
element 101 Is encapsulated as the electrical dr- 

ss cult part. 

In this example. In addition to the electrical 
connecting member 125 shown in Fig. 30O, an- 
other etectrical connecHng member 128 Is used. 
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Tha process for preparing the Glectrical connecting 
member 128 is the same as that for preparing the 
electrical connecflng member 125. except far the 
differences in anrangement and patterning of the 
metel member 107. Patterning is effected ort one 
surface of the holding member 1 1 1 of the electrical 
connecting member 128. and the member has a 
wiring pattern on one surface. 

Next two sheets of electrical connecting mem- 
bers 125. 128 are prepared. Then, registration is 
effected so that the both connecting portions may 
correspond to each other, and the connecting por- 
tions are connected by effecting metallization 
and/or alloy formation by thermal pressurization. 

It has been described that the thermal pres- 
surization method is used for metallization and/or 
alloy formation, but the thermal pressurization 
method is not limitative, but other external heating 
method, the Internal heating method may be also 
available. 

In the electrical connecting members 125, 128, 
the metal wires 121 which become the metal mem- 
bers are mutually insulated electrically with the 
resin 123 excexpt for the wiring pattern. Also, one 
end of the metal wire 121 is exposed on the 
semiconductor element 101 sied. The exposed por- 
flon becomes the connecting portion 108 of the 
semiconductor element 101. 

Next as shown in Fig. 30A, the semiconductor 
element 101, the electrical .connecting members 
125, 128 are prepared. The semiconductor element 
101 used in this example has a large number of 
connecting portions internally thereof. 

The connecting portion 102 of the semiconduc- 
tor element 101 has the metal exposed at tfie 
position corresponding to the connecting portion 
108 of the electrical connecting member 125. 

Registration is effected so that the connecting 
portion 102 of the semiconductor element 101 may 
correspond to the connecting portion of the elec- 
trical connecting member 125, and after registra- 
tion. Al of the connecting portion 102 of the semi- 
conductor element 101 and Au of the connecting 
portion 108 of the electrical connecting member 
125 are subjected to metallization and/or alloy for- 
mation to effect connection (Fig. 306). 

Next the electrical circuit part of Oie member 
prepared as described above (electrical circuit 
member) is encapsulated (Fig. 30C). in this exam- 
ple, the semiconductor element 101 is encapsu- 
lated. As the encapsulating material 170, a themio-- 
plastic resin formulated witii powder comprising 
SiOa lis used, and ttie dropwise addition mettiod is 
used as the encapsulation method. 

Further, on the surface of tt)e electrical con- 
necting member 125 opposite to that where the 
semiconductor- element 101 is connected, an In- 
sulating sheet 301 is plastered. 



Fig. 30 D to l=ig. 300 show another encapsula- 
tion method. Rg. 300 illustrates a drawing wherein 
a plate 151 Is bonded onto the encapsulating ma- 
terial 170. Rg. 30E shows an example wherein ihe 

5 plate 151 is bonded onto the semiconductor ele- 
ment 101 on the on>osite side to the eiecfricai 
connecting memijer before encapsulation with , the 
encapsualting material 170, Rg. 30F an racampie in 
which the plate 151 is an-anged In'tiie vicinity of 

10 the semiconductor element 101 and encapsulation 
is effected witii tiie encapsulating material 170, and 
Rg. 30G an example of cap encapsulation witii a 
cap 1^ having a hollow portion 158. 

When connectabiBty is examined for the eleo- 

is trical dreult device prepared as descr8}ed above, ft 
Is found to be connected with high reliability. Fur- 
ther, rellabiHty of various characteristics is also 
excellent 

20 

(Bcampie 21) 

Rg. 31 shbws Example 21 . 
This example Is an example in which a seml- 
25 conductor element 101 covered with an Insulating 
film 103 at the portions other tiian the connecting 
portion 102 is used as the electrical cbxuit part 

As thrf electrical connecting member 125, one 
shown In Rg. 18 having a wiring pattern fornied on 
30 the surface is used. 

Such electrical connecting member 125 can be 
prepared according to tiie same metiiod as de- 
scribed In tiie first example shown In Rg. 9. 

In ttie present example, tiie amount of the 
36 metal wre 121 is made 10 tun. but any amount 
may be used. 

As tiie metiiod for having tiie metal wire 121 
protruded, etehing is not iimttatlve, but any other 
chemical mettiod or mechanical mettiod may be 
40 employed. 

Then, wiring patterns are provided on both 
surfaces of the holding member 111 to prepare an 
electrical connecting member 125. 

I=lirther, ttie electilcal connecting member 128 
45 is also prepared according to tiie same preparation 
process. Different points ai-e an-angement number 
of the metal wires 121 and tiie wiring pattern 300. 
The wiring pmm 300 is pnn^ded on one surface 
of tiie hokfing member 111. 
50 The protruded portion may be also modified by 
having the electrical connecting member 125 sand* 
wiched between a mold having a concavity at Ihe 
position of tiie metal wire 121 and coll^'ng ttie 
projection 126 of tiie metal wife 121. Oiensby for- 
55 ming a bump ISO. In ttiis case, ttie metal wire 121 
will be dropped off from the insulator 111 witii 

Also, in tills example, ttie metal wire 121 con- 



S9 EP03SS273A1 60 



stitutes the metal member 107 and. further, the 
resin 123 constitutas the Insul^dor 111. 

For preparation of the !)ump. projection may tie 
melted to form a bump, or any other mettiod may 
bo employed, 

Also in this example, the connecftig portion is 
found to be connected with high reHabiRty. 

Further, relfabiHty of various characteristlos Is 
also excellent 



(Example 22} 

Fig. 32 shows Beampie 2^ 

Example 22 comprfees three 'semiconductors rs 
connected by use of 4 sheets of electrical connect- 
ing members. 

The electrical connecting members 125, 128, 
129. 130 have the metal wire 121 protaided from 
the holding member shown in Example 22. The so. 
points diflerent imm Example 22 are anrangement 
and number erf the metal wires 121, the wiring 
pjrttem and further formulation of power comprtsing 
SIOj In the holding member. 

Also, the electrial connecting members 125, se 
128, 129, 130 are different from ttie above exam- 
ple. That is. they are different hi anrangement, 
number of the metal wires and the wMng patten 
300. The wiring pattern 300 (s possessed on. one 
surface of the holding memb«- 111 except for the ao 
electrical connecting member 129. The electrlcai 
connecting member 129 has wiring patterns 300 on 
both surteces thereof. The wiring pattern has an 
Insulatirtg film except for the connecting portion so 
that no conduction may occur when laminated. as 

in Oils offlmple, the semiconductor elements 
201, 202. 203 are connected to the electrical con- 
necting member 125. The .connecting portions 204, 
205 of the semiconductor elements 201, 202 are 
connected to the connecting portions of the elec- 4a 
tricat connecting member 125 through metalRzatlon 
andftr alloy formation according to the thennal 
pressure' adhesion method, and the connecting 
porfion 205 of the semiconductor element 202 is 
connected to the connecting portion of the elec- « 
trical connecting meml^er 125 under pressurization. 

The semiconductor element 203 is connected 
overlappingly to the two electrical connecting por- 
tions 128. 130. 

Further, on the surface of a part of the elec so 
trical connecting member 129 on me side of the 
semiconductor element 202. an Insulab'ng sheet 
301 Is adhered with an adhesive for effecting elec- 
trical insulation. 

Other points are the same as in Example 21 . ss 

Also in this example, the connecting portions 
are found to be connected with tigh rellzWIity. 

FUrttier, reliability of various characteristics Is 



excellent 



(Example 23} 

Rg. 27 shows the electrical connecting mem- 
ber 125 used In Example 23. 

Fig. 27A Is a sectional view In the course of 
preparation of the electrical connecting member. 
Fig. 27 8 a perspectivo view of the above electrical 
connecting member and Fig. 27C a sectional ^ew 
of the above. 

Previously, a holding member 127 comprtsing 
alumina ceramic Is bored with a hole 142 having a 
dameter greater than 20 lun^. Then, a metal wire 
121 comprising a metal such as Au. ate. or an alloy 
of 20 urn* Is passed trough the hole 142, and a 
resin 123 is placed in between Vno holding- member 
126 and the metal wire 121. followed by curing of 
the resin 123. The cured resin 123 becomes the 
Intervening matter. Thereafter, the metal wire 121 
Is sHeed at the position of the dotted One 124 to 
prepare an electrical connecting member 125. The 
electrical connecting member 125 thus prepared is 
shown in Rg. 27 B, 27C. 

Further, the drawing having the wiring patterns 
300 provided on both surfoces of the holding mem- 
ber is shown In Fig^, 27 p. The connecting portions 
of another electrical connecting member prepared 
similariy are connected to provide an electrical 
connecting member. 

Further, the drawing having the wiring pattems 
300 provided on tobht surfaces of the holding 
member are shown in Fig. 27D. The connecting 
portions cf another electrical connecting member 
prepared simitely are connected to provide an 
electrical connecting member. 

Also, the electrical connecting member of this 
example may be worthed to provide a projection or 
a bump. /• 

Also in this example, the connecting portions 
are found to be connected with high reHaWHty. 

i^urther, reHabltity of various characteristics Is 
excellent 



(Example 24) 

Fig.33 shows Example 24. 

In ttiis example, the ele<^c8i connecting niism- 
ber 125 Is difforent tmm that stwwn in Example 21. 
More specifically, in tfie electrical connecting mem- 
ber 125 of this example, the pitch mutually be- 
tween metal members is narrower than that shown 
In Example 21. That is, in this example, the pitch is 
set at nanrower intervals mutually between the met- 
al members 107 than fte intervds between the 
connecting portions of the semiconductor element 
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101. 

In short, in Example 21, since the connecting 
position of {lie semiconductor element 101 and the 
electrical connecting memtier 125 is arranged, cor- 
rect registration of the elechical connecting mem- 
Iwr 125 Is required, but in ttils example, registra- 
tion betmen the semiconductor element 101 and 
the electrical connecting member 125 need not be 
con-ect For this reason, by selecting adequate 
values for the connecflng dimensions of the semi- 
conductor element 101 {dii. Pn) and for the con- 
necting dimensions of the electrical connecting 
member (dta. Pi a), connecfion may be also pos^- 
ble with substantially con^ect registration. 

Other points are the same as in Example 21. 

Also in this example, .tiie connecting portions 
are found to bexxKinected wflh high renabiltty. 

Further. reliabiRty of various characteristics Is 
excellent 

As the result of constitution of the electrical 
dreuit member as shown above in Examples 20 to 
24. a number of effects shown below can be ob- 
tained. 

According to the present invention, the elec- 
trical connecting member to be used for the elec- 
trical circuit member as described below can be 
prepared. 

(1) Concerning connection of semiconductor 
element with electrical circuit part such as circuit 
substrate, lead frame, -etc.. connection with high 
reliability can be obtained. Accordingly, it becomes 
possible to use It in place of the wire bonding 
system, the TAB system. the COB system used in 
the prior at 

(2) According to the present invention, when 
one or more electrical circdt part is connected by 
use of the electrical connecting member as de- 
scribed above, it becomes possible to arrange the 
connecting portions fo the electrical circuit part not 
only at the outer peripheral portion but alto inter- 
naBy. whereby the number of the connecting por- 
tions can be increased and more multi-point con- 
nections, become possible than Uie wire bonding 
system, the TAB system, as suited for connection 
of multiple pins. Further, due to tiie presence of an 
insulating substance provided previously between 
adjacent metals of tiie electiical connecting mem- 
ber, no electrical conduction between the adjacent 
metals will occur even if tiie adjacent pitch may be 
made narrower, whereby more multi-point connec- 
tion than me CC8 system is rendered possible. 

(3) Also, tiie electrical connecting member 
can be made tiiinner, and also tiie electrical dr«Jit 
member can be made tiiinner in tills aspect 

(4) Furttier. since tiie amount of tiie metal 
member used in tiie electrical connecting member 
is minute as compared wiSi tiie prior art. the cost 
will be lower even if an expensive metal such as 



gold may be used for the metal member. 

(5) Since tiie electrical connecting member 
has a constitution comprising a plurality of elec- 
trical connecting members lamianted on one an- 

s other, a dreuit subsb-ate of high density and mul- 
tiple layers can be prepared, and yet at low cost 

(6) Also, various effects can be obtained by 
constituting ttie holding members of a plurality of 
electrical connecting members with dlf(s«ent Idnds 

ra of materials. For example, various functional sub- 
strates can be obta'ned such that by inserting a 
material with high spedfic dielectric constant, a 
condenser can be obtained, while by Inserting a 
matariai having a fen-omagneb'c material dispersed 

16 tiierdn, a coil witti good characteristics can be 
obtained, eta 

Moreover, since the electrical dreuit part, 
above all a semiconductor element can be con- 
nected (flrectiy and yet easily to Uw electrical con- 

20 nective member, tiie number of steps can be re- 
duced to give an Inexpensive semiconductor de- 
vice. 

(1) When tiie electrical dreuit part Is con- 
nected to tiie electrical connecting member 

2$ tiirough metallization and/or alloy fonnation, tiie 
electrical drcuH part can be flmily (wltii strong 
strengtfi) and surely connected, whereby tiiere can 
be obtained an electrical dreuit member with a 
connection resistance of smaller value witii its vari- 

00 ance also being smaller, and furttier witii strong 
mechanical strengtti and very low defective ratio. 

(2) If tiie electrical dreuit part is connected 
to the electrical connecting member tiirough metal- 
lization and/or alloy formation, during and after 

as preparation of tiie electrical dreuit member, it Is 
not required to hold tiie eledrical circuit member 
by use of an Implement, ete., whereby manage- 
ment during and after preparation of ttie eletirtoal 
dreuit member is easier. 

40 <1) Acponfing to Hie present invention, an 

decblcal connecting member which can be readily 
prepared can be obtained to prepare an etectrical 
connecfing member to be used for tiie electrical 
dreuit member of claim 5 as described below at 

(2) The electrical connecting member having 
the wiring pattern of the electrical connecting mem- 
b&r can be prepared with ease because of having 
wiring pattern on one or both of Uie holding mem- 

60 ber. and ttierefore an inexpensive electrical con- 
.neetive member can be obtained, which leads to 
an inexpensh/e elsctrical dreuit memtier. 

In ttie present Invention, when encapsutetted by 
use of an encapsulating material, ttie electrical con- 

ss necting member is constituted of metal members 
embedded In tiie holding member, and ttierefore 
will be Uttte affiscted by tiie encapsualtion pressure, 
encapsulation rate. etc. when an encapsualtion ma- 
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terial is Injected, and any encapsulation method 
may be available, in short. It has become possible 
to practice encapsulation according to the mettiod 
by use of a themioplastic resin unpracticeatde in 
the prior art In which injection under very high s 
pressure has been required. . 

In the present invention, when a plate is bon- 
ded to at least a part of at least one surface of the 
encapsulating material, it at least a part of of one or 
both of the plate or the electrical circuit part bon- ro 
ded to the surface opposite to the electrical con- 
necting member of the celectlcal drcuit part con- 
nected to the electrical connecting cnemtier Is em- 
bedded, or at least a part<^ the plate an^ged in 
the vidnlly of one or a plurality of side surfaces is 75 
embedded with an encapsulating material, the 
stress concentration can be relaxed even when 
Internal stress may be generated within the device 
or external force may be applied thereon, whereby 
cracks, etc. which may occur from stress con- 20 
centration can be prevented. Also, the plate has the 
action of elongating tine route from the external 
world to the electrical circuit part whereby water, 
etc. from the outside will penetrate Into the elec- 
trical circuit part with difficulty. Therefore, reliability ss 
of the device can be enhanced. 

When the material of the plate Is a metal such 
as stainless steel, etc., a material of good tiiermal 
conductivity such as ceramic, carbon, diamond, 
etc, ttie heat generated from tiie electrical circuit 30 
part can be dissipated rapidly to the external world, 
whereby an electrical circuit member witii excellent 
heat dissipation characteristic can be obtained. Fur- 
tiier, when tiie material of the plate is a metal, tiie 
noise fi'om the external worid can be shielded and 35 
tiierefore the Influence from noise will be received 
with difficulty. Also, the electromagnetic noise gen- 
erated from tiie electrical circuit part can be shiled-- 
ed, whereby an electrical circuit niember with good 
characteristics can be obtained. 4o 

When cap encapsulation is effected in tiie 
present invention, tiie electrical circuit member Is 
hollow and therefore generation of heat stress will 
be little even when heat may be applied, whereby 
an electrical circuit witii high reliability can be ob- 4s 
tained. Also, when Uia cap Is contacted witti the 
electrical circuit part and a material witii good con- 
ductivity is used for the cap, the heat generated 
from the etecblcal dccuit part l» conducted tb out- 
side rapkHy through the cap, and therefore an so 
electrical dmutt member with more excellent heat 
dissipating characteristic can be obtained. Furtfier, 
when tiie cap consists of a material of good noise 
shielding characteristic, parti'cularly a metal such as 
Iron type, etc., an elecWcal circuit member with ss 
more excellent shielding effect can be obtained. 
When, a member for control Is biterposed between 
the cap arid the electrical drcuit member. It be- 



comes possible to assemble tiie parts with good 
efficiency even when ttiere occurs variance in 
height of the electrical circuit parts. 

hi the present Invention, when a material witii 
ttiemnal conductivity Is used for tfie insulator of the 
electrical connecting member, when powder, fiber, 
plate, rod. sphere, etc. with good thermal' con- 
ductivity Is dispersed in the encapsulating material, 
heat generated from tiie electrial circuit part can 
escape more rapidly to tiie external worid. whereby 
there can be obtained an electrical circuit member 
vrith good heat dissipatability. Also, when a material 
having a tiiemial expansion coefficient approximate 
to ttiat of the electrical circuit part is used for tiie 
insulator of tiie electroconductive member, when 
one or both of powder, fiber, plate, rod, sphere, etc. 
is dispersed In tiie encapsulating material, the tiier- 
mal expansion coefficient becomes approximate to 
tiie thermal expansion coefficient of tiie electrical 
circuit part, whereby the phenomenon of damaging 
reliability of electrical circuit member such as 
cracks of encapsulating material, electrical drcuit 
part, or characteristic changes of tiie electrical cir- 
cuit part which may occur when heat is applied can 
be avoided to give an electrical circuit member 
wHh high retiabillty. 

If all of tiie electrical circuit parts are connected 
to ttie connecting layer fornied by metallization 
and/or altoy fomiation through tiie electrical con- 
necting member, contact resistance mutually be- 
tween ttie electrical circuit parts tiecomes smaller 
as compared wHh ttie case when only one elec- 
trical circuit part Is connected. 

On tiie otiier hand, if at least one electrical 
drcuit part is connected by way of other connec- 
tions ttian connection by metallization and/or alloy 
formation, deterioration of the electrical circuit part 
which occurs during metallization and/or alloy for- 
mation can be prevented. Also, in some cases, the 
electrical drcuit part Is desired to be freely de- 
tachable depending on the use. and In such cases, 
tiie demand can be con«sponded tcr If connection 
of ttie electrical drcuit part Is effected by way of 
connection other than, metallization and/or alloy for- 
mation. 

Further, by selecting a material witii great 
shielding effect for the insulator, ttie electromag- 
netic generated from the electrical drcuit part to 
Uw external world can be reduced, and also ttie 
ndsa entering from the external worid into ttie 
electrical cinajit part can be also reduced. 

An electrical drcuit member comprises an 
electrical connecting member, said electrical con- 
necting member having a holding member com- 
prising an elecblcally Insulating material and a plu- 
rality of electroconductive members embedded at 
predetemnlhed intervals within said holding mem- 
ber, each of said plurality of electroconductive 
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members being insulated witli said electrically in- 
sulating material and also having the ends of said 
electroconductivo member exposed on both sur- 
faces of said holding member; and an electrical 
circuit part, said electrical circuit part having con- 
necting portions to be connected to said elec- 
troconductive member of said wiring pattern ex- 
posed on both surfaces of said holding member, 
and being connected to at least one surface of 
holdfoig memijer. 



aalms 

1 . An electrical drcuit member comprising: 

an electrical connecting member, said electrical 
connecting member having a holding member 
comprising an electrically insulating material and a 
plurality of electroconductive members embedded 
at predetermined intervals within said holding 
member, each of said plurality of electroconductive 
members being Insulated with said electrically in- 
sulating material and also having the ends of said 
electroconductive member exposed on both sur- 
faces of Setid holding member; and 
an electricai circuit part, said electrical circuit part 
having connecting portions to be connected to said 
electroconductive memt)er or said wiring pattern 
exposed on both surfaces of said holding member, 
and being connected to at least one surface of said 
holding member. 

2. An electrical circuit member according to 
claim f, wherein said electrical circuit member Is a 
probe card. 

3. An electrical circuit member according to 
claim t, wherein one end of said electroconductive 
member and the connecting portion of said elec- 
trical circuit part are connected tiirough metalliza- 
tion and/or alloy fomiatlon. 

4. An electricaf circuit member according to 
claim 1, wherein said electrical circuit part Is a 
semlconduGtor elemant, a circuit substrata or a' 
lead frame. 

5. An electrical drcuit membeir according to 
claim 1, wherein one end and/br the other end of 
said electroconducUve moffiber constttuOng said 
electricai connecting member cohneded to thd 
connecting portion of ssid electricsd -circuit part are 
protruded finom the surface of said holding mem- 
ber. 

6. An electrical drcuit member according to 
cl^m 1 a wtierein sdid electrical connecQng memlser 
consists of a lamination of a plurality 'of holding 
members having said plurality of electroconductive 
members embedded therein. 

7. An electricai circuit member according to 
claim 6, wherein at least of said laminated holding 
members has a wiring pattern. 



8. An etectricai drcuit member according to 
claim 6, wherein the connecting portions mutually 
connected to each otiier embedded in each of sajd 
holding member are connected through metailiza- 

5 tion and/or alloy formation. 

9. An electrical droit mentber according to 
claim 7, wherein the connecting portions where the 
eiectrooonducQve members embedded in each of 
said holding membersss are connected to said 

10 wiring pattern are connected tiirough metallization 
• and/or alloy forrnation. 

10. A probe card comprising: 

an electricai connecting member, said electrical 
connecting member having a holding member 

IS comprising an electrically insulating material and a 
plurality of electroconductive members embedded 
at predetermined intervals wittiin said holding 
member, each of said plurality of electroconductive 
members being Insulated wlUi said electrically In- 

20 sulating material and also having one end of said 
electroconductive meniber exposed on one surface 
of said holding member and the other end of said 
electroconducUve member protruded on the otiier 
surface of said holding member; and 

25 an electrical circuit part, said electrical part having 
connecting portions to be connected to one end of 
said electroconductive member. 

11. A probe card according to daim 10, 
wherein one end of said electroconductive member 

30 and the connecting portions !of said electrical circuit 
part are connected through metallization and/or al- 
loy formation, 

12. A probe card according to claim 10, furttier 
having a means for vibrating the ottior end of said 

35 elecbtxjonductive member. 

13. A probe card according to claim 10, furtiier 
having a means for vibrating tiie other end of said 
electroconductive member, wherein one end of 
said electroconductive member and the connecting 

40 portions of said electrical circuit part are connected 
through metallizsrtian and/or alloy formation. 

14. A probe card according to claim 10, 
wherein said electrical connecting member is con- 
stituted of a lamination of a plurality of holding 

45 members in which said plurality of electroconduc- 
tive members are embedded. 

15. A probe card according to claim 14, 
wherein at least of said holding members laminated 
has a wiring pattern. 

so 16. A probe card according to daim 14, 
wherein the connecting portions mutually connect- 
ed between tho electroconductive members em- 
bedded in each of said holding member are con- 
nected through metallization and/or alloy formation. 

ss 17. A probe card according to daim 15, 
wherein tiie connecting portions where said wiring 
pattern is connected to the electroconductive mem- 
bers embedded In each of said hotdtng members 
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are connected through metallization and/or alloy 
formaSon. 

18. A probe card accordng to dim 10, wherein 
said holding member has a wiring pattern, and also 
has a means for vibrating the other end opposite to 
one end of the electroconducBve member constitut- 
ing said electrical connecting member connected 
to said electrical circuit part. - . • 

19. A probe card according to dahn 10, 
wherein said eleotrtcal connecting member Is con- 
smuted of a lamination of a plurality of holding 
members having said pluFallty of electroconductive 
members embedded therein, and also has a means 
for vibrating the other end opposite to one end of 
the electroconductive member constituting said 
electrical connecting member connectsd to ssM 
electrical circuit part 

20. A probe card according to dalm 19, 
wherein at least one of said holding members 
laminated has a wiring pattern. 

21. A probe card according to dalm 19, 
wherein the connected portions where electrocon- 
ductive members embedded in each of said hold- 
ing members are mutually connected to each other 
are connected through metallization and/br alloy 
formation.. 

22. A probe card according to claim 20, 
wherein the connectsd portions where eiisctrocon- 
,ductive members embedded in each of said hold- 
ing members are connected to said wiring pattern 
are connected through metallization and/or alloy 
formation. 

23. A probe card accordbig to claim 10. 
wherein said electrical circuit part Is a semiconduc- 
tor element, a circuit substrate or a lead frame. 

24. A method for measuring a part to be mea- 
sured, which comprises measuring electrical char- 
acteristics of said part to be measured by connect- 
ing tiie other end of the electroconductive member 
of a probe card electrically to the connecting por- 
tton of the part to be measured, said probe card 
comprising: 

an electrical connecting member, said electrical 
connecting member having a holding member 
comprising an electrically insulating material and a 
plurality of eiectroconductivs members embedded 
at predetemiined intervals within s^ holding 
member, each of said plurality of electroconductive 
members being insulated with said electrically In- 
sulating material and also having one end of said 
electroconductive member exposed on one surface 
of said holding member and the otiier end of said 
electroconductive member protruded on the other 
surface of said holding member; and 
an electrical circuit part, said electrical part having 
conneding portions to be connected to one end of 
said electroconducfive member. 

25. A method acconjing to dalm 24, wherein 



one end of said electroconductive member and the 
connecting porBons oS said eiectrlcai drcuit part 
are connected through metallization and/or alloy 
formation. 

s 28. A method according to claim 24, further 
■ having a means for vibrating the other end of said 
electroconductive member. 

27. A method according to claim 24, further 
having a means for vibrating the other end of said 

70 electroconductive member,- and also wherein one 
end of said electrocondudive member and the 
coraiecang portions of seJd electricasi dront are 
connected throus^r metellizafion and/or alloy fontra- 
tion. 

IS 28. A method according to claim 24, wherein 
vibration is given to the other end of said elec- 
troconductive member and/or the connecting por- 
tton of said i>art to be measured before andfor 
during measurement of aaid part to bO measured. 

20 29. A method according to claim 24, wherein 
said holcfing member has a wiring pattern. 

30. A method according to dalm 24, wherein 
said electrical connecting member Is constituted of 
a lamination of a plurality of holding members In 

25 which said plurality of electrooonduotlve memtjers 
are embedded. 

31. A method according to claim 30, wherein at 
least one of stud holding member has a wiring 
pattern. 

30 32, A method according to dalm 30. wherein 
the conneting portions whore the electroconductive 
members embedded In each of said holding mem- 
bers are mutually connected to eadi other are 
connected through metalltzalion andAsr alloy Ibrma- 

35 tion. 

33, A method according to claim 31, wherein 
the connecting portions where the eleotroconduc- 
ttve members embedcfed in each of said hdding 
member are connected to said wiring pattern are 




34. A method according to claim 24, wherein 
said holding member has a wiring pattern and also 
has a means for vibrattng the other end on the 

4S opposite side to one end of toe electroconductive 
member constituting said electrieal cannecflng 
member connected to said electrical drcdt part. 

35. A method according to ctelm 24, wherein 
said electrical connecting member is constituted of 

so a lamination of a plurality of holding members in 
which said plurality of electroconductive members 
are embedded, and also has a means for vibrating 
the other end on the opposite side to one end of 
the electroconductive member constituting said 

ss electrical connecting member connected to said 
electrical circuit part 

36. A metiwd according to dalm 35, wherein at 
least one of said electrical connecting members 
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laminated has a wiling pattern. 

37. A method acxxjrding to claim 35, wherein 
the connecting porfions where eiectroconductive 
memtiers emb^ded in each of said holding mem- 
bers are mutually connected to each other are 
connected through metalBzation and/or alloy format 
tion. 

38. A ntethod according to claim 36, wherein 
the connecting portions where eiectroconductive 
members embedded in each of said holding mem- 
bers are connected to said wiring pattem are con- 
nected through metallization and/or alloy formation. 

38. A probe card according to daim 16, 
wherein said electrical d'rcuit part is a semiconduc- 
tor eiembnt a circuit substrate <x a lead ii^ame. 

40. A probe card according to claim 21, 
wherein said wiring pattern is formed on the sur- 
face of said holding member. 

41. An electrical connecting member compris- 
ing: 

i holding member comprising an electrically in- 
sulatbig material: and 

a plurality of eiectroconductive members embed- 
ded at predetermined intervals in said holding 



each of said plurality of eiectroconductive mem- 
bers being insulated vAVn said electrically insulating 
material and also having the ends of said elec- ■ 
troconductive mpmbers exposed on both surfaces 
of said holding member. 
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